NEW  CHRYSLER 

CAR-A-MINUTE  ASSEMBLY  PLANT 


ADMIN’ISTRATION  BI.DG.  —  Archiirct\  anj  f.nfinrrrf  S*i»n»t  r  A  P»«rn  .  Si  I  ouit  •  Grnrrul  Ctmlriu tor  F'li  is-<'«ii  sos  ('iisrix  iini,  Co  ,  Si  I  ouif 
ASSEMBLY  BLDG.  —  Anf«T  K»hn.  AttocitjlfJ  Arthtircii  anj  f  nxinrrrf,  tVlroii  •  M  I)  IfiiMit  Co.  (irnrral  (  on/r.n  f«f ,  kirkwiMKl.  Mo 

Stfchunual  Contractor  Thos  }.  SHfiHt*»  Co.  St  Loin.  Mo. 


Designed  to  hold  down  upkeep . . .  equipped  with  JENKINS  VALVES 


Chrysler  Corporation’s  St. 
Louis  assembly  plant  serves 
the  midwest,  employs  more 
than  4000  in  building  Val¬ 
iant,  Plymouth,  Dodge  Dart 
and  new  Dodge  Lancer  cars. 
Seven  buildings  include  a 
1.3  million  square-foot  man¬ 
ufacturing  building  and  a 
U-shaped  administration 
building  of  reinforced  con¬ 
crete  columns  and  girders, 
with  pre-cast  concrete  floor 
and  roof  deck. 


Designed  to  he  “the  nation's  most  mcxlern  automobile  manufacturing  facility,” 
this  huge  new  plant  also  represents  an  all-out  effort  to  make  it  a  record-breaker 
in  terms  of  low  upkeep. 

That  Jenkins  Valves  would  minimize  valve  maintenance  and  replacement 
costs  was  assured  by  the  service  records  of  Jenkins  Valves  in  other  C  hrysler 
Corporation  plants. 

By  installing  Jenkins  Valves  to  control  customary  service  lines  and  the 
extensive  paint  carrying  system  in  the  St.  Louis  plant.  Chrysler  guaranteed 
dependability  and  economy.  Yet.  the  Jenkins  Valves  cost  no  more. 

You  can  take  the  gamble  out  of  valve  costs  with  one  word  in  your  specifica¬ 
tions  or  purchase  order  ...  the  word  for  economy:  “JENKINS.”  For  information 
about  specific  valves,  ask  your  IcKal  Jenkins  Distributor  or  w  rite — Jenkins  Bros., 
100  Park  Ave.,  New  York  17. 


Jenkins  Gate  Valves  control  lines  carrying  paint 
as  well  as  plumbing,  heating,  air  conditioning. 


JENKINS 

LOOK  FOR  THE  ICNKINS  OIAMONO 

VALVE  S  ^ 

Sold  Through  Leading  Distributors  Everywhere 


When  It  Comes  to  Humidification  . . . 

Here  is  some  information  to  consider: 


AM-32  Air -Modulating  Humidifier  com¬ 
plete  with  strainer,  trap  and  hygrostat. 
AM-33  similar. 


FCL-2  Humidifier  complete  with  fan  and 
motar,  humidistat,  fine  mesh  strainer  and 
trap.  FCL-3  similar. 


TYPICAL  CAPACITIES 


The  uae  of  dry  steam  is  very  often 
the  simplest  way  to  humidify. 

Advantages  of 
Steam  Humidification 

1.  Steam  is  ready 'made  vapor 
which  merely  has  to  be  mixed  with 
air  in  the  duct  system  or  dis¬ 
charged  to  the  humidified  area. 

2.  Steam  is  pure  water  vapor- 
no  mineral  dust  as  comes  from 
evaporated  water  droplets. 

3.  Steam  may  be  shut  off  imme¬ 
diately  when  control  is  satisfied. 

4.  Steam  comes  on  immediately 
when  control  calls  for  humidity. 

5.  Duct  system  and  air  handling 
units  are  always  dry.  Thus,  there 
is  no  odor,  no  growth  of  algae  or 
bacteria,  no  corrosion  problem. 

Armstrong  Steam  Humidifiers  are 
srientifically  designed,  automat¬ 
ically  controlled  steam  valve*  for 
admitting  steam  va|X)r  to  the  humid¬ 
ified  ar<*a,  either  directly  or  into  the 
air  stream  in  ducts  or  filenums.  The 
humidifiers  dry  the  stt'am  and  muffle 
the  noise  of  the  discharge. 


Thousands  of  Armstrong  units  are 
used  successfully  in  industries  work- 
it^  with  hygroscopic  materials,  in 
offloes,  plants  and  institutions  for 
improving  health  and  comfort  con¬ 
ditions  and  in  offices,  plants  and  in¬ 
stitutions  for  control  of  static  elec¬ 
tricity.  Every  installation  is  backed 
by  a  sales  and  service  network  that 
blankets  the  United  States  and 
Canada. 

Advantogas  of 
Armstrong  Humidifiors 

1  — Low  cost  and  large  capacity. 

2—  Minimum  maintenance, 
proved  by  thousands  of  installa- 
tiona. 

3—  Quiet  operation. 

4—  No  carry-over  or  drip. 

5 —  Immediate  response  to 
control. 

6—  Low  operating  expense. 

7—  Guaranteed  tabulated  capac¬ 
ities. 

8—  Selection  is  simple  and  easy. 

9—  Small  space  required  makes 
duct  design  easy. 

10— Easy  installation. 


Air-Operated  Units — When  relative 
humidity  drops  slightly  below  desired 
level,  the  pneumatic  hygrostat  in¬ 
creases  air  pressure  in  operator  to 
open  modulating  valve  in  proportion  to 
demand.  When  demand  is  satisfied  air 
bleed  closes  the  valve.  Air-operated 
units  usually  discharge  to  ducts  or  are 
installed  in  plenums. 

Electric  Units — When  relative  humid¬ 
ity  drops  slightly  below  desired  level, 
humidistat  energizes  solenoid  to  open 
steam  valve  and  start  fan.  Steam  flows 
through  muffler  to  atmosphere  and  is 
dispersed  by  fan.  When  desired  humid¬ 
ity  is  reached,  humidistat  closes  valve 
and  stops  fan.  Units  with  fans  nor¬ 
mally  discharge  to  the  atmosphere. 
Units  without  fans  available  for  dis¬ 
charge  to  ducts. 


INSUlATtO  SHO«T  Nimi  i 


CONOtMATI 


DUCT 

o« 

SUNUM 

CHAMMR 


Typical  installation  of  Armstrong  Humidi¬ 
fier  discharging  dry  steam  to  ventilating 
air  duct. 


Copocifiet  for  r*pr«i*ntaliv«  tleam  prettwrei  eipreMed  let  poundt  of  vapor  per  hour 
odded  lo  the  olmotphere.  Copocitiet  for  inlermediole  pretwret  will  be  fvmithed  on  request. 


Modal  No. 

Air  Oporolod 

Eloctricolly  Oporotod 

AM-3a 

AM.33 

DA-34 

Fa-a  Of 

oci-a* 

Fa-3  or 
Da-3* 

CK-4 

f  2 

48 

85 

145 

48 

85 

145 

:  ^ 

84 

149 

350 

84 

149 

340 

•  10 

122 

217 

645 

62 

166 

610 

15 

154 

272 

900 

78 

209 

810 

E  20 

181 

321 

1080 

62 

181 

980 

4  25 

205 

364 

1230 

70 

205 

1130 

V*  30 

229 

407 

1425 

78 

229 

1280 

*tCl  moOeli  are  equipped  with  ton.  OCl  models  ho«e  no  Ion  ond  ore  topped  tor  I'  conneriion  to  oir  duct. 


For  Complete  Information 

SIXTEEN-PAGE  BULLETIN  NO. 
500  contains  a  wealth  of  information 
about  humidification.  Tells:  how  rela¬ 
tive  humidity  affects  products  and 
profits  .  .  .  other  effects  of  relative 
humidity  .  .  .  recommended  humidities 
for  various  operations  .  .  .  advantages 
of  Armstrong  Steam  Humidifiers  .  .  . 
how  present  users  have  profited  .  .  . 
complete  data  and  prices  on  all  Arm¬ 
strong  humidifiers  .  .  .  selection  and 
installation  data.  To  get  your  copy, 
just  call  your  local  Armstrong  Repre¬ 
sentative  or  write 


ARMSTRONG  STEAM  HUMIDIFIERS 

ARMSTRONG  MACHINE  WORKS  8462  MapI*  StraaF— Thraa  Rivers,  Michigan  ||  GUARANTEED 

Monufocfurori  of  Armsfrong  Inrarttd  Bucket  Stoom  Tropi 
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V.  MECHANICAL  CHIMNEY  assures  positive 
elimination  of  flue  gases  and  does  away  with  the  need 
for  unsightly  stacks. 

2.  SUPPLY  &  RETURN  AIR  DISTRIBUTION 
CHAMBER  with  controlled  air  pattern  is  easily  adapt¬ 
able  for  duct  connections  in  all  directions. 

3.  MOTOR  CIRCUITS  are  individually  fused  on 
a  pre-wired  control  panel  which  includes  an  internally 
mounted  service  switch. 

4.  ALL  COMPONENTS  are  totally  protected 
against  the  elements  in  a  completely  weathertight  and 
fully  insulated  aluminized  steel  enclosure. 

These  features  — >  and  many  others  listed  in  our  latest 
bulletin  —  belong  exclusively  to  the  Atmos-Pak  .  .  .  THE 
ORIGINAL  roof-mounted,  year-round,  pre-fabricated 
air  conditioning  system  available  in  10  models  of  5 
through  35  tons. 
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COVER  PHOTO:  attractive  part  of  the  midtown  New  York  skyline  is  that 

formed  by  the  Daily  News  buildings.  These  buildings  are  air  etmditkmed  by  a 
Worthington  chilled  water  system,  and  incorporate  a  method  developed  by  Meyer, 
Strong  &  Jones,  consulting  engineers,  for  winter  operation  with  chilled  water.  This 
method  is  described  in  an  article  beginning  on  page  91. 


HIGH  SPOTS 


in 


this  issue 


CONTROL  SERIES:  Effective  control  systems  lor  the  optimum  application 

and  operation  of  reciprocatinf;  water  chillers  will  be  discussed  in  a  twtvpart  series, 
beginning  this  month  on  page  59.  For  engineers  not  tcx>  familiar  w  ith  the  subject  of 
controls  in  this  or  any  area,  the  path  through  a  control  study  can  become,  at  times, 
a  bit  hard  to  follow.  Happily,  our  author,  Dick  Stamm,  has  provided  plenty  of 
guideposts  in  the  form  of  diagrams,  performance  charts,  and  cross-references. 
Keep  Part  1  handy  when  you  read  Part  2  which  will  appear  in  our  December  issue. 


AIR  DISTRIBUTION:  Proper  distribution  of  conditioned  air  to  the  spaces  served 
is  most  important  for  satisfactory  operation  of  an  air  conditioning  system.  In  this 
month’s  Reference  Section,  starting  on  page  69,  Carrier  engineers  discuss  the  basic 
principles  that  are  involved,  and  present  valuable  design  data. 

A  NEW  LOOK  AT  THE  SUN:  Every  air  conditioning  engineer  knows  how 
important  solar  load  is  in  determining  the  capacity  of  equipment  needed  in  any 
installation.  What  Alfred  Jaros.  of  Jaros,  Baum  and  Bolles,  has  added  is  a  pene¬ 
trating  analysis  proving  that  the  quantity  of  solar  load  determines  the  type  of  air 
conditioiiiiig  system  that  is  required.  For  the  gist  of  his  talk  to  the  fascinated 
membership  of  ASHRAE’s  New  York  chapter,  see  News  of  the  Month,  page  10. 

DOLLARS  AND  SENSE:  When  planning  an  air  amditioning  system  for  an  oflicc 
building,  budget  price  data  are  important.  Such  figures  help  to  determine  the  best 
system  for  the  project  in  terms  of  fixed  charges  and  initial  investment.  Basic  data 
and  graphs,  valuable  for  such  computations,  arc  presented  in  an  article  beginning 
on  page  94. 


EXCLUSIVE  INTERVIEW:  The 

editors  of  ACH&V  paid  a  mt>st 
rewarding  visit  to  an  outstanding 
two-year  technical  institute  where 
young  high  school  graduates  are 
getting  intensive  training  in  air  con¬ 
ditioning,  heating,  and  refrigeration. 
These  young  men  and  women,  eag¬ 
erly  sought  by  the  industry,  are 
turning  up  in  engineering,  contract¬ 
ing,  and  sales  organizations.  For  a 
report  on  what  we  saw  and  heard, 
see  Fresh  Recruits  from  Farming- 
dale,  page  65. 


"  . . .  entrance  requirements  are  vigorous  . . .  " 
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wliat’s 
your 
flush  valve  I.Q.? 


□  What  makes  a  diaphragm  operated  flush  valve 
superior  to  any  other  type  of  flush  valve  design? 

□  Where  would  you  look  for  installation  errors  that 
cause  flush  valve  mal-performance? 

□  How  can  you  figure  flush  valve  piping  require¬ 
ments  easily  and  quickly? 

How  wide  a  selection  of  flush  lalve  models  is  avail¬ 
able  to  meet  the  roughing  requirements  of  almost 
any  installation^ 


Must  reading  for  every  plumbing  man*.  .  .  never 
before  has  any  product  been  so  thoroughly  dissected 
and  described  as  the  Delany  Flush  Valve  in  the 
newly  published  Catalog  66.  You’ll  find  the  answers 
to  the  questions  above  and  many  more  in  this  60 


□  How  does  the  safest  and  surest  flush  valve  vacuum 
breaker  operate? 

□  How  can  annoying  pipe  line  and  valve  closure 
noises  be  cut  to  a  minimum? 

□  What  are  the  possibilities  of  completely  automatic 
flush  valve  operation  by  electric  solenoid  control? 

□  How  can  you  regulate  and  time  flush  valves  for 
peak  performance  with  each  individual  fixture? 


page  handbook  .  .  .  the  most  complete  information 
on  flush  valve  selection,  specification,  and  installa¬ 
tion  ever  put  into  print.  Get  your  free  copy  now. 
A  request  on  your  firm  letterhead  will  put  yours  in 
the  mail. 


*  Every  day  more  and  more  engineers,  contractors,  and  wholesalers  are  deciding  on  Delany. 


COYNE  &  DEUNY  CO.,  828  KENT  AVE.,  BROOKLYN  5.  N.  Y. 

Since  1879  * 


Delany 

FLUSH  VALVES 
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How  Imaginative 
Provided 
Air  Conditioning 
To  Fit  A 
School  Budget 


Engineering 


Must  school  air  conditioning  always  be  “too  expensive”? 
Perkins  &  Will,  Chicago  architects  and  engineers, 
didn’t  think  so  last  year  when  they  designed  suburban 
Homewood-Flossmoor  High  School.  Without  exceeding 
the  school  budget,  they  provided  an  air  conditioned 
area  large  enough  for  complete  summer  sessions, 
including  15  classrooms,  the  library  and  all  administrative 
offices.  Actually,  cooling  for  25,000  square  feet  added 
less  tlian  3^%  to  normal  building  cost  —  less  than  $4 
per  square  foot  of  cooled  area. 


Homewood-FloMmoor  High  School,  Flommoor,  Illinoiii.  Air  ronditionod  »«iion 
(center)  connects  to  other  school  facilities  hy  Klass-enclnsed  |>assaKeways. 

ArchitcctM  and  Engineera:  PERKINS  &  WILL,  CHICAGO 

Mechanical  Contractor:  THE  ECONOMY  PLUMBING  AND  HEATING  CO.  OF  CHICACK). 


How  it  was  done 


Per  kina  &  Will  team  of  architect  a  and 
engineera  worka  out  detaila  of  the 
cooling  ayatem  deaign  featurea  and  controla 
for  the  nomewood-Floaamoor  achool. 

From  left  to  right  are  F.  Philip  Brotherton, 
Deaigner  and  Project  Architect: 

Rudolph  J.  Houk^.  Chief  Mechanical 
Engineer,  and  Edward  C.  Colin, 

Chief  Structural  Engineer. 


Perkins  &  Will  grouped  all  rooms  where  both  heating 
and  cooling  were  desired  into  one  section  of  the  school. 

An  interesting  design  feature  is  the  core  of  15  classrooms, 
surrounded  on  all  sides  by  other  rooms.  The  fuel 
savings  realized  from  this  “insulated”  core  help  defray 
the  added  expense  of  cooling  the  entire  summer 
school  section.  The  engineers  concentrated  all 
mechanical  service  equipment  beneath  this  section 
to  eliminate  long  air  conditioning  channels.  Double 
ducts  and  automatic  controls  were  carefully  designed  for 
easy  switchover  to  cooling  and  to  take  full  advantage 
of  tempered  return  air  and  outside  air  during 
spring  and  fall  seasons. 
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Ceiling 

Panel 

Condensation 

Control 


To  back  up  the  mechanical  efficiency  it  ao  carefully 
designed  into  the  heating,  cooling  and  ventilating 
system,  the  Perkins  &  Will  firm  specified  a 
Powers  system  of  pneumatic  temperature  control, 
including  the  important  dew  point  control  which 
acta  on  the  chilled  water  auxiliary  cooling  used 
in  rooms  exposed  to  the  outside.  This  control 
(see  diagram)  utilizes  a  Powers  Water  Mix 
Valve  on  the  ceiling  panel  chilled  water  supply 
and  a  low  limit  Submaster  Regulator.  The  Powers 
Hygrostat  measures  room  humidity  conditions 
and  resets  the  low  limit  temperature  to  prevent 
condensation  on  panel  surfaces,  yet  allows 
supply  water  temperature  to  be  as  low  as 
possible  for  maximum  cooling. 

Fuel  savings  in  all  zones,  including  those 
not  cooled,  are  maintained  with  Powers  Day* 
Night  zone  controls.  A  7*day  program  clock  on 
the  master  control  panel  in  the  boiler  room 
provides  easy  switching  from  day  cycle  to 
night  cycle.  This  Powers  pneumatic  control  panel 
automatically  provides  a  24*hour-a*day  picture 
of  temperature  levels  in  all  zones. 


Write  for  the  latest  Powers  (Catalog  of  efficient, 
economical  pneumatic  controls  for  schools 
and  other  structures. 


THE  POWERS  REGULATOR  COMPANY 

om.  lUO,  MOKIt  •>.  ILLINOIS 

Officer  in  Principal  Citiet  in  V.S.A.  and  Canada 

MANUK.VC  ’TUKKR.S  OF  THF.RMOSTATIC  CXINTROLS  SINCE  1S31 


Homeu'ood-Flossmoor 
Maintenance  Superintendent 
William  C.  Drews  (left), 
take*  reading*  from  the 
automatic  Power*  pneumatic 
control  panel. 
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Air  CondHioning  Operating  Costs 
Editor 

Air  Conditioning,  Heating  and  Ventilating 

I  have  read  with  interest  the  lead  article  in  your 
September  issue  entitled  "Air  Conditioning  OperatinR 
Costs  of  Multi-Story  Office  Building's,"  and  while  the 
discussion  is  interesting  and  informative,  I  belie%'e 
there  are  several  points  which  may  tend  to  present 
misleading  conclusions. 

The  concept  of  increasing  flexibility  to  reduce  oper¬ 
ating  costs  is,  of  course,  a  sound  one.  Ho^^’ever,  the 
operating  costs  in  a  well  engineered  design  are  only 
one  of  the  considerations  which  must  be  taken  into 
account.  It  is  the  total  annual  costs  to  the  owner  which 
should  determine  the  type  of  system  after  weighing 
the  effect  of  all  contributing  factors.  For  example, 
while  the  horsepower  of  many  small  capacity  units  may 
not  exceed  that  of  fewer  larger  units  as  stated  on  page 
58,  the  initial  cost  and  the  maintenance  cost  of  the 
larger  number  of  units  ■will  be  greater.  The  total 
annual  costs  must  take  into  account  interest,  amortiza¬ 
tion,  taxes,  insurance  and  the  other  fixed  charges  in 
addition  to  the  operating  and  maintenance  costs.  I  am 
certain  the  authors  realize  this  but  the  impact  of  read¬ 
ing  the  article  seemed  to  indicate  that  these  factors 
were  ignored,  although  I  am  certain  they  were  not 
intended  to  be.  This  does  not  mean  that  an  engineer 
.should  design  the  cheapest  system  he  can  devise,  but 
he  must  design  the  most  economical  system  from  a 
total  annual  cost  viewpoint  which  will  meet  the  de¬ 
mands  of  the  owner. 

It  should  al.so  be  mentioned  in  connection  with 
chilled  water  circuiting  through  refrigeration  equip¬ 
ment  that  neither  the  series  or  the  parallel  flow  system 
can  be  di.smi.ssed  or  accepted  as  simply  as  it  would 
appear.  For  large  temperature  spreads  for  in.stance, 
the  .series  connection  of  machines  may  result  in  a 
noticeable  total  compres.sor  horsepower  .saving  by 
taking  advantage  of  the  lower  horsepower  per  ton 
characteristics  at  the  higher  water  temperature  por¬ 
tion  of  the  cycle.  If  a  sufficient  number  of  machines  are 
involved,  a  series-parallel  arrangement  as  mentioned 
on  page  60  will  permit  u.se  of  a  variable  chilled  water 
flow  sy.stem  w’ith  the  advantages  to  be  gained  there¬ 
from  and  also  will  retain  the  advantage  of  .series  flow. 
Our  office  has  systems  of  this  type  in  operation,  one 
with  a  present  capacity  of  11,000  tons  in  six  machines, 
connected  in  three  parallel  banks,  with  two  .series- 
connected  machines  in  each  bank.  This  arrangemtmt 
works  very  satisfactorily  and  the  leaving  temperature 
is  maintained  at  a  steady  40  deg  F.  The  advantages  of 
a  variable  flow  feature  are  accentuated  by  the  over 
2100  hp  of  chilled  water  pumping  capacity  required. 
The  pumps  throttle  down  with  demand  and  save  a 
considerable  amount  in  power  costs.  The  advantages  of 
this  system  to  smaller  in.stallations  must  be  .studied  in 


each  case  and  again  the  basic  concept  of  lowest  total 
annual  costs  rather  than  any  single  cost  factor  must 
be  considered  before  a  final  decision  may  be  reached. 

J,  IV.  Harrett 
Limited  Partner 

Guy  B.  Panero  Engineers 
Sew  York,  S.Y. 


Piping  Hookups 
Editor 

Air  Conditioning,  Heating  and  Ventilating: 

Reference  is  made  to  the  data  shwts  shoNs  n  in  your 
September,  1960  issue  and  to  the  piping  hookups  shown 
for  coils.  A  ver>’  important  element  was  left  out.  All  of 
the  typical  coil  connections  should  have  strainers  in- 
.stalled  for  otherwi.se  the  control  valves  may  sooner  or 
later  give  trouble. 

It  is  frequently  impractical  to  install  strainers  on 
the  piping  connections  to  small  coils  such  as  those  en¬ 
countered  in  small  fan-coil  units.  In  that  case,  it  is 
neces.sary  to  provide  strainers  at  the  circulating  pumps. 
In  spite  of  these  .strainers,  unless  the  piping  in.staller 
is  very  careful  in  installing  a  clean  .system,  there  will 
still  be  dirt  and  grit  circulating,  which  will  jio.ssibly 
give  trouble  at  the  control  valve  on  the  fan-coil  unit. 

William  //.  Lnest 

Loest  &  Stanley 
Kingsport,  Tenn. 
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N.iil  strap  to  stud.s-iio  I)1(k  kiiii*.  no  *y  Fast<  n  fittings  to  thr  jx  rforatcti  O  Solder  tlie  fittings  to  tlie  risers 
sawing;,  no  notehint'  t<»  avoul  vents,  strap  \sitli  self-tapping  screws.  and  the  installation  is  complete. 


Kits  for  every  need 


Convenient— Reasonably  Priced 


90*  ELLS 


1707-3  SA  Copper  to  rSPS 
1707  3  3A  Copper  to  FS  PS 
1707  3  SA  Copper  to  FS  PS 
1707-SA  Copper  to  Copper 


1711- SA  Copper  to  Copper  to  Copper  X2" 

1712- SA  Copper  to  Copper  to  F  S  P  S  Vj"  i  Vi' i  H’ 

1717-SA  Copper  to  Copper  to  F  S  P  S  >-2' 


THRU-WALL 

ADAPTER 


CACH  ANACONDA  QUIK-RUP  KIT  CONTAINS:  10  .\naconda  High  Ear 
Fittings,  0  Stud  Straps,  20  Self-Tapping  Screws,  and  12  Nails. 


I'hesi*  new  Aiiaeotula  Qiiik-Huf  Kits  are  sold  l)v  dis- 
trilnitors  of  .\naeonda  Chopper  Tnlu*  and  Fittings,  The 
priees  are  right.  So  get  a  stoek  of  kits  now  and  start  saving 
time  and  inonev  riglit  awav. 


1703  SA  Copper  to  F  S  P  S. 


ANACONDA 


COPPER  TUBE  AND  FITTINGS 

Amu  oinla  American  Brass  Compamj 
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Unshaded  Window  Area 


Ratio  of  solar  radiation  enter¬ 
ing  through  windows  to  sensible 
cooling  demand  governs  the  rela¬ 
tive  economy  and  convenience,  and, 
hence,  the  logical  choice,  of  the 
tj'pe  of  air  conditioning  system  for 
the  peripheral  area  of  an  office 
building,  according  to  Alfred  L. 
Jaros,  Jr.,  a  principle  in  the  con¬ 
sulting  engineering  firm  of  Jaros, 
Baum  &  Holies,  New  York  City. 

Because  heat  gain  due  to  solar 
radiation  is  one  of  the  largest  var¬ 
iable  factors  in  the  total  heat  gain 
for  a  typical  office  building, 
Mr.  Jaros  said,  one  of  the  most 
available  ways  to  save  in  the  cost 
of  air  conditioning  is  to  keep  the 
sun  out  of  windows  entirely,  if 
that  is  possible,  or  as  nearly  .so 
as  other  considerations  will  per¬ 
mit.  Maximum  simultaneous  cool¬ 
ing  demand  for  a  typical  office 
building  whose  windows  approx¬ 
imate  40*"^  of  the  facade  area,  and 
with  Venetian  blinds,  is  as  follows; 
C a)  People,  light.s,  and  office  equip¬ 
ment,  37''r  :  (b)  Conduction  through 
walls  and  roofs,  l'‘r;  fc)  Conduc¬ 
tion  and  .solar  radiation  through 
windows,  27 ‘‘c  :  fd)  Dehumidifica¬ 
tion  of  outdoor  air  supply,  24^c  : 
and  fe)  Mi.scellaneous,  including 
heat  from  fans.  11  •'r. 

While  it  is  common  practice  in 
the  Tropics  to  provide  solar  .shading 
on  the  outside  of  buildings,  with 
balconies,  vertical  fins,  etc.,  our  own 
habits,  municipal  building  law.s. 
and  architectural  modes  have  ac¬ 
complished  little  shading  in  our 
typical,  large  air  conditioned  build¬ 
ings.  Substantial  savings  could  be 
had  by  a  change  in  our  practices. 
Mr.  Jaros  as.serted. 

Just  how  a  building’s  fenestra¬ 
tion  determines  the  ty[)e  for  types  ) 
of  air  conditioning  .sy.stem  that  will 
be  feasible  was  brought  out  .sharply 
by  a  tabulation  of  co.sts  for  the  five 
principal  air  conditioning  sy.stems 
in  a  hypothetical  30-.stor>’  building 
whose  glass  area  is  separately  con¬ 
sidered  to  be  25%,  50%,  and  75% 
of  its  total  w'all  area.  See  Table  1. 


Found  Decisive 

In  Choice  of  Peripheral  Air  Conditioning  System 


TABLE  I— AIR  CONDITIONING  COSTS  AS  A 
FUNCTION  OF  PERCENT  GLASS  AREA* 


Percent 

Double 

Radiant 

Fan-Coil 

Induction 

Single 

Glass 

Duct 

Ceiling 

Units 

Units 

Duet 

Cost  per  Net  1000  Sq  Ft 

H.  V,  AC.  Eq’t. 

$4300 

$4300 

$4000 

$4350 

$.32.50 

Elec,  Pbg.,  Mi.sc. 

1000 

600 

1350 

700 

1050 

Total  Cost 

$5300 

$4900 

$5350 

$5050 

$4300 

Tons  Refrigeration 

25 

4.3 

4.0 

4.0 

4.0 

4.3 

Ducted  CFM  (S&R) 

4500 

1700 

600 

650 

.3400 

“Supply”  CFM  Ton 

680 

240 

100 

115 

420 

Total  Cost  per  Ton 

$1235 

$1225 

$13.38 

$1262 

$1000 

H.  V,  AC,  Eq’t. 

$5100 

$5100 

$4200 

$4,550 

$3700 

Elec,  Pbg.,  Mi.sc. 

1200 

700 

1400 

800 

1200 

Total  Co.st 

$6300 

$.5800 

$5600 

$.53.50 

$4900 

Tons  Refrigeration 

50 

5.7 

5.2 

5.2 

5.2 

5.7 

Ducted  CF'M  (S&R) 

GOOO 

3000 

600 

1000 

4.500 

“Supply”  CFM  Ton 

700 

320 

77 

120 

435 

Tota.1  (Tost  per  Ton 

$1100 

$1110 

$1075 

$1025 

$  865 

H.  V.  AC,  Eq’t. 

$.5900 

$.5.5(10 

$4600 

$5000 

$42.50 

Elec,  Pbg.,  Mi.sc. 

1400 

900 

1.500 

900 

1.3.50 

Total  Cost 

$7300 

$6400 

$6100 

$.5900 

$5600 

Tons  Refrigeration 

75 

7.4 

6.8 

6.8 

6.8 

7.4 

Ducted  CFM  (S&R) 

7600 

3800 

600 

12.50 

5700 

“Supply”  CFM  Ton 

690 

300 

59 

114 

430 

Total  Cost  per  Ton 

$985 

$940 

$900 

$870 

$760 

*1.  Ba.s(*<l  uiK)n  a  30-.story  building,  al)OUt  300  ft  x  80  ft  in  plan,  princi|>;il 
exposures  North  and  South.  Peripheral  zone  area.H  amoutite<l  to  almut  10,000 
sq  ft,  net,  per  floor.  Cost  estimates,  worked-up  for  the  five  systems  consid- 
ert*d  add(^-up  to  the  al>o\e  unit  costs  and  cap.acities  for  each  100  sq  ft  of 
peripheral  zone  area. 

2.  Outside  air  (brought  in  for  ventilation)  was  taken  at  0.4  cfm  ix'r  sq  ft; 
outside  conditions  at  95  deg  F  db  and  75  deg  wb;  inside  conditions  at  75  deg 
and  50%  rh.  Under  the.se  conditions  the  interior  zone  net  area  was  aljout 
8000  sq  ft  p«*r  floor  (not  including  core),  and  its  (.s<*|>arate)  air-handling 
.system  (1.0  cfm  total  air  jx-r  .s<i  ft)  figur»*d  alK)ut  $1500  for  MVAC,  and 
$400  for  Pbg.,  Elec.,  etc.,  iK*r  1000  sq  ft.  None  of  the  figures  al)ove  include 
the  central  r»*frigerating  plant,  whose  cost  is  inde|x*ndent  of  the  tyjx*  of  air¬ 
handling  system.  All  costs  ba.s<*<l  on  good  design  (for  the  tyjK*  of  .system), 
good  materials,  and  good  installation,  as  well  as  the  use  of  ample  insulation, 
acou.stic  treatment,  and  automatic  controls  (the  one  exception  lM*ing  the 
simple  duct  system,  which  includes  only  control  for  whole  zones,  not  for 
individual  rooms  or  bays). 

3.  Double-duct  cfm  includes  100%  cold-d«*ck  and  GO'"©  hot -deck. 

4.  Radiant  ceiling  costs  have  been  “credited”  with  value  of  standard 
acoustic  ceiling. 

5.  (Jost  figures  will  \ary  with  each  proi»ortion  and  orientation  of  build¬ 
ings,  as  well  as  with  Iwality  and  quality.  Data  should  lie  consiilered  com¬ 
parative,  only. 


Perusal  of  the  table,  according  to 
Mr.  Jaros,  leads  to  the  following 
conclusions : 

(a)  As  might  be  e.xjKiCted,  the 


single  duct  system,  the  least  effec¬ 
tive  and  least  controlled,  is  the  least 

< Cnnt mut'd  on  page  12) 
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Th«r«'s  a  wid*  rang*  of 
typ*i  and  capacitiet  for 
•very  heating  pump  n**d. 
Let  Skidmore  advii*  you 
on  your  next  tough  job. 


TYPi  UV 

Typ0  UV  Cond0nsotion  Pump  it 
d»tign»d  for  Mow  Poor  lov9l 
rtfurnt,  ond  it  built  in  tinglo 
ond  dupio*  unitt. 


Wrif 


S^UcC*tt<^%€ 


ukIC 


meet 


ex^ctUu^ 


XCauOtC^HCHl^ 


SKIDMORf  TYPE  "CCVS" 
Vertical  Ceedeesatioa  Pempt 


Type  7M  High  Prttture  Turbine 
Pump.  Designed  for  pretturet 
up  to  150  poundt  and  boilert 
to  250  H  P. 


SkIDMORE  TYPE  "VC" 
Coedeetote  Peoip  and  Receiver 


TYPE  HS 

Type  HS  Pump  is  recognized  for 
itt  dependable  low  operating 
cost.  Capacitiet  range  from 
1,000  to  65,000  tq.  ft.  EDR  and 
pressures  from  10  to  75  poundt. 

Write  for  "Hm.  t4-/4 


Write  tor  *H*-  f7 


Selee  reereeeeteftvet  la  prleclpel  citiei 
Call  er  write  far  baNeMat. 


SKIDMORE  CORPORATION  ST.  JOSEPH,  MICHIGAN 
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News  of  the  Month 


UNSHADED  WINDOW  AREA 

(Continued  from  pnge  10  > 

costly  to  install  with  each  propor¬ 
tion  of  window  area,  a  factor  which 
may  be  offset,  in  practice,  by  its 
heavy  demand  for  duct  and  equip¬ 
ment  spaces. 

(b)  Of  the  other  four  sj'stems, 
the  cheape.st  are  tho.se  with  pe¬ 
ripheral  units  when  window  areas 
are  materially  in  exce.ss  of  25^c. 
Induction  unit  systems  are  a  little 
more  economical,  in  the  overall,  than 
fan-coil  units,  chiefly  because  of  the 
heavy  wirinsr  and  plumbinR  (drain- 
ape)  co.sts  required  for  the  latter. 

(c)  The  radiant  ceilinp  .scheme, 
which  is  di.stinctly  more  costly  with 
the  larper  windows,  becomes  the 
least  costly  .scheme  when  windows 
are  smaller  than  25'^c.  This  is  be¬ 
cause  the  relatively  hiph  cost  of  the 
ceilinp  panels  is  then  more  than  off¬ 
set  by  the  small  capacity  and  sim¬ 
plicity  of  the  air-handlinp  system 
which  .supplements  it  (and  which 
prows  rapidly  in  size  and  complex¬ 
ity  with  larper  windows). 

(d)  With  larpe  windows,  double¬ 
duct  .systems  are  decidedly  the  mo.st 
costly.  Due  to  rapid  shrinkape  of 
air-quantities,  duct  and  fan  sizes, 
they  become  competitive  at  about 
2.5''r  window  sizes,  and  for  .still 
.smaller  than  this,  have  proved  even 
less  costly,  .sometimes,  than  an  in¬ 
duction  .system. 

Conclusions  ba.sed  on  Table  1  are 
borne  out  by  actual  experience, 
Mr.  Jaros  .said.  He  recalled  a  ca.se 
where,  with  20'^c  windows,  a 
double-duct  system  of  pood  desipri 
was  installed  for  about  $50,f)00  less 
than  the  lowest  bid  received  for  a 
comparable  peripheral  unit  .system. 
A  bid  had  al.so  been  taken  on  a 
radiant  ceilinp  panel  .sy.stem  which 
was  even  lower.  However,  the 
owners  had  preferred  the  double¬ 
duct  .sy.stem. 

Mr.  Jams’  ob.se  rvations  were 
made  in  an  addre.ss  to  the  Septem¬ 
ber  dinner  meetinp  of  the  New  York 
Chapter  of  ASHRAF].  In  closinp. 
he  reminded  the  members  and 
puests  who  crowded  the  dininp 
room  to  hear  him,  that  the  compari- 
.sons  were  ba.sed  on  inside  Venetian 
blinds  and  really  relate  to  room 
“.sensible”  load.  If  u.se  of  effective 
outside  shadinp  reduces  the  latter 


to  as  preat  or  preater  extent  with 
larper  windows  as  with  Venetian 
blinds  and  small  windows,  similar 
re.sults  will  follow, 

DATA  ON  NEW  DUIIOWG  RESEARCH 
AT  SRI  CONFERENCES  THIS  MONTH 

Chairman  Peter  B.  Gordon  of  the 
Buildinp  Rest‘arch  In.stitute  Re¬ 
search  Committee  announced  the 
s|)eaker.s  and  topics  for  the  two- 
part  session  on  new  buildinp  re- 
.search  to  bt‘  held  November  16  as 
part  of  the  BRI’s  three-day  Fall 
Conferences  in  Washinpton.  I).  C. 
They  are: 

FHA’n  Vieu'  i>f  Seeded  Sew 
Building  Research  by  Industry, 
Neil  A.  Conner,  director.  Archi¬ 
tectural  Standards  Div.,  Federal 
Housinp  Administration;  Problems 
of  Procedures  and  Methodology  in 
the  Ei'nluntion  of  Building  Mate¬ 
rials  and  Structures,  Morris  Kap¬ 
lan,  technical  director.  Consumers’ 
Union;  Seeded  Sew  Research  on 
Educational  Facilities,  Benjamin 
Handler.  profe.s.sor  of  i>lanninp. 
Dept,  of  Architecture.  University  of 
Michipan;  Wind  Resistance  of  As¬ 
phalt  Shingle  Roofing,  William  ('. 
Cullem,  chemi.st.  Buildinp  Tech. 
Div.,  Natioruil  Bureau  of  Stand¬ 
ards;  Demountable  Umbrella  Sttuc- 
ture  School  Project,  Marvin  Goody, 
as.st.  prof.,  5k:hool  of  Architecture 
&  Planninp,  M.I.T.;  Design  of 
Schools  and  Hospitals  to  Incorpo¬ 
rate  Fallout  Pridection,  .Milo  I). 
Folley,  f>artner,  Sarpent-Webster- 
Crenshaw  &  Folley:  Design  of 
Buildings  for  Use  by  the  Physically 
Handicapped,  Timothy  J.  Nupent. 
suT>er\’i.sor,  Student  Rehabilitation 
Center,  Univ.  of  Illinois;  and  Re¬ 
cent  Advances  in  the  Incineration 
of  Household  Wastes,  G.  M.  Hein 
and  R.  B.  Enpdahl,  BattelU*  Memo¬ 
rial  In.stitute. 

The  latter  half  of  the  propram 
results  from  the  Research  Commit¬ 
tee’s  ap()eal  for  re|K)rts  of  newly 
completed  or  underway  re.search 
projects,  and  will  contain  some 
hiphly  interestinp  new  facts  not 
previously  pn*sente<l.  Propram  for 
the  Fall  Conferences  includes  con¬ 
ferences  on  “Preas.sembled  Comis)- 
nents,”  “Mechanical  Fasteners  for 
Industrial  Curtain  Walls.”  and 
“Structural  Foams”. 


4,500  SUDURDAN  MARYIAND  HOMES 
Alt  GH  CENTRAL  COOlING 

A  $6,000,000  contract  to  weather 
condition  a  complete  .suburb,  the 
first  in  the  nation  to  be  completely 
air  conditione<l,  and  to  supply 
kitchen  and  laundry  appliances  for 
its  homes  has  betm  siptu*d  by 
Westinphous«*  Klectric  Corq).  and 
Ia*vitt  &  Sons,  Inc. 

We.stinphou.se  will  supply  the 
heatinp,  air  conditioninp  and  a|e 
pliance  products  for  the  4.500-home 
Belair  suburb  b«Mnp  built  by  the 
Ia*vitt  orpanization  in  Mar>-land 
Iwtwwn  Washinpton  and  Balti¬ 
more.  It  is  n*T»orted  to  Im*  the  larp- 
est  contract  of  its  tyiM*  e\er  sipned. 

.Many  of  the  hom«*s  will  be  {»riced 
to  sell  at  $14,990,  complete.  This  is 
the  first  larpe  low-and-medium- 
priced  development  to  offer  central 
air-conditioninp  as  "standard  equi{e 
ment”  (not  optional).  Units  will  be 
certified  under  the  ARI  Unitar>’ 
Certification  Propnim. 

SMOG  WARNING  BUUETIIS 
ISSUED  RY  WEATHER  DUREAUS 

.Advance  warninp  of  im|)endinp 
.severe  smop  conditions  is  now  avail¬ 
able  to  all  citi«*s  east  of  the  Rocky 
Mountains  under  a  new  coop«*rative 
network  openit<*d  by  the  Weather 
Bureau,  U.  S.  Dep;irtment  of  Com¬ 
merce  and  the  Public  Health  Ser\’- 
ice,  U.  S.  I)e{>artment  of  H(>«ilth, 
Education,  and  Welfare,  it  was  an- 
fiounc«*d. 

Thirty-six  Stat«»s  will  be  able  to 
pet  warninp  bulletins  by  teletyjK- 
from  the  Weather  Bun^au  Res4*arch 
Station,  IfKated  at  the  Public 
Health  Ser%-ice’s  Sanitary  Enpi- 
neerinp  Center  in  (Cincinnati.  The 
station  is  financ«*d  by  a  Public 
Health  Service  prant. 

"Stapnation  Bulletin.s,”  .so  calle<l 
t>ecau.se  the  danper  of  smop  is 
preatest  when  air  is  abnormally 
calm,  will  lx*  issued  whenever 
weather  conditions  warrant.  With 
this  advance  warninp.  cities  can 
curb  traffic,  industrial,  and  other 
sources  of  {M>llution  durinp  the 
danper  iH*ri<xl. 

Stapnation  Bulletin.s  will  be  dis¬ 
tributed  throuph  Iwal  Weather  Bu- 
r«iu  stations  and.  normally,  only  to 

(Continued  on  p^ige  Hi 
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FROM  THE  WORLD  LEADER  IN  PACKAGED  AUTOMATIC  BOILERS  AND  BURNERS 


20% 

FIRING  |2.8%02  13.5%C02 
RATE 


0  t0a0304OdOdO7O80  90<X)li0T20 
PER  CENT  0^  RATING 


Only 


gives  you  this  type  efficiency 


Constant  fuel-air  ratio  assures  maximum  efficiency  at  any 
lead  . . .  cuts  operating  costs  . . .  returns  investment  faster 


Whether  you  operate  a  Powermaster  boiler  from  a  low  of  20% 
to  a  high  of  100%  of  capacity,  you  get  the  same  high 
constant  efficiency.  With  O&S  exclusive  5  to  1  turndown, 
fuel-air  ratio  is  maintained  at  all  loads  with  the  same  low 
percentage  of  excess  air  (2.8%  O2)  and  high  percentage  of  CO2 
(13.5%). 

This  constant  efficiency  is  important  to  you  for  three  reasons: 
1.  Lower  operating  costs;  2.  faster  return  on  your  investment; 
3.  more  uniform  heating,  more  uniform  process  and 
improved  product  quality. 

Whether  your  requirements  are  for  comfort  heating,  process 
or  |X)wer,  you’ll  pay  for  your  boiler  investment  faster  with 
an  O&S  Powermaster.  For  information  on  all  Powermaster 
benefits,  call  your  nearest  O&S  representative  or  write  for 
Bulletin  1260. 


ORR  A  8EMBOWER,  INC. 

980  Morgantown  Road 
Raadlng.  Pa.  •  Sinco  1885 

PACKAGED  AUTOM  AT  I  C  BOILERS 


Alt  CONDITIONINO,  HIATINft  AND  VINTILATINft,  NOVIMIlt.  19*0 
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SMOG  WARNING  BULLETMS 

(Continued  from  page  12) 

air  {x>nution  control  officials  and 
representatives  of  industrj*,  to  in¬ 
form  them  of  weather  conditions 
likely  to  contribute  to  the  buildup 
of  hijrh  levels  of  air  pollution.  In- 
tere.sted  agencies  or  groups  may 
make  arrangements  to  receive  the 
forecasts  by  getting  in  touch  with 
the  Meteorologist-in-Charge  at  the 
nearest  Weather  Bureau  station. 

RULES  OF  PRACTICE  APPROVED 
BY  CALIFORNIA  R&AC  CONTRACTORS 

Refrigeration  and  Air  Condition¬ 
ing  Contractors  As.sociation  of 
Southern  California  has  adopted 
“rules  of  practice”  for  industry 
contractors  in  connection  with  plan 
checks  of  .system  installations.  Hen¬ 
ry  B.  Ely,  executive  .secretary  of 
the  a.s.sociation,  reported. 

Methods  of  procedure  which  were 
approved  recently  by  the  a.ssocia- 
tion’s  board  of  directors  are  de¬ 
signed  to  meet  requirements  for  the 
plan  check  of  the  heating,  ventilat¬ 
ing  and  air  conditioning  code  of  the 
City  of  Los  Angeles.  They  also  have 
been  approved  by  the  Los  Angeles 
Chapter  of  the  American  Institute 
of  Architects  and  the  Consulting 
Engineers  Association  of  Califor¬ 
nia,  it  was  announced. 

Adopted  in  the  “rules  of  prac¬ 
tice”  are  six  basic  steps  which  air 
conditioning  contractors  are  ad- 
vi.sed  to  follow; 

1.  The  plans  and  specifications  for 
heating,  ventilating  and  air  condition¬ 
ing  .should,  so  far  as  possible,  be  in 
one  section  or  part  for  ea,se  in  obtain¬ 
ing  approval  by  the  Department  of 
Building  and  Safety  through  the  plan 
check,  and  for  bidding. 

2.  Tt  is  desirable  that  the  plan  check 
be  obtained  prior  to  the  requesting  of 
bids  for  the  work,  but  if  this  is  not 
practicable,  the  plan  check  should  be 
obtained  before  bids  for  the  work  are 
submitted,  and  appropriate  addenda 
circulated  should  the  plan  check  re¬ 
quire  any  deviations  from  the  original 
plans  and  specifications. 

3.  If  the  plan  check  is  not  obtaine<l 
prior  to  the  receipt  of  bids  for  the 
work,  then  if  there  are  any  additions 
or  deductions  to  the  plans  and  speci¬ 
fications  as  a  result  of  the  plan  check, 
then  there  shall  be  negotiations  be¬ 
tween  the  low  bidder  and  the  owmer’s 
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Largest  Class  of  Apprentices  Graduates 

As  Journeyman  Refrigeration  Fitters 


Said  to  bo  the  largest  number  of 
apprentices  to  certify  for  a  five 
year  apprentice  training  course  in 
refrigeration  and  air  conditioning 
in  the  United  States,  30  men  were 
graduated  in  SepU*mber  as  journey¬ 
man  reJrigeration  fitWrs.  More  than 
300  i)er.sons,  representing  various 
labor  and  air  conditioning  con¬ 
tracting  groups  from  throughout 
Southern  California,  witnessed  the 
graduation  kinquet  sjwnsored  by 
the  joint  journej’men  and  appren¬ 
tice  training  committee  of  the 
refrigeration  and  air  conditioning 
indu.stry  in  I»s  Angeles  and  Orange 
counties. 

Climaxing  a  five  year  apprentice 
development  program,  the  graduat¬ 
ing  apprentices  wen*  presented 
certificates  of  apprentice.ship  train¬ 
ing  completion  as  well  as  journey¬ 
man  certificates  from  the  Refrig¬ 
eration  Fitters,  Branch  Local  No. 
250,  United  Association. 

Held  at  the  Disneyland  Hotel,  60 
refrigeration  and  air  conditioning 
contracting  firms  were  al.so  recog¬ 
nized  at  the  banquet  for  having 
performed  outstanding  .sei^’ices  in 
the  training  of  apprentices  to  main¬ 
tain  the  high  quality  of  workman¬ 


ship  in  the  refrigeration  and  air 
conditioning  indu.stry. 

The  apprentice  training  program 
provides  qualifit^l  journeymen  to 
meet  the  i>ublic  demand  in  .sen  icing 
and  installation  of  air  conditioning 
and  refrigeration  wiuipment.  Grad- 
uat«‘s  complet»*d  a  program  consist¬ 
ing  of  cla.Hsroom  instruction  held 
under  state  and  industry  sui>er- 
vision.  Included  in  the  program  are 
144  hours  i)er  year  of  instruction 
in  such  cours«*s  as  principles  of 
refrigeration  and  air  conditioning; 
piping,  drawing  and  layout;  and 
instruments  and  controls. 

In  addition,  the  program  incor- 
jKirates  approximately  10,000  hours 
of  on-the-job  tniining  by  appren¬ 
tices  with  one  of  the  certified 
refrigeration  and  air  conditioning 
cotdractors. 

The  apprentice  training  program 
was  .started  in  1941  by  the  joint 
labor  and  management  committee 
of  the  Southern  California  refrig¬ 
eration  and  air  conditioning  indus¬ 
try.  In  1955  the  committts*  launchtnl 
a  concert4*<I  effort  to  encourage  a 
greater  number  of  young  men  to 
enter  and  take*  advantage  of  the 
apprentice  training  program. 


representative  prior  to  the  award  of 
the  contract. 

4.  If  the  bid  has  l>een  accepted  and 
the  contract  awarded  but  plan  check 
approval  has  not  l»een  obtained,  any 
changes  required  by  the  plan  check 
are  an  addition  or  de<luction  within 
the  meaning  of  the  contract. 

5.  The  plan  check  of  plans  and  s|>e- 
cifications  can  be  a  success  only  if  the 
plan  check  is  prompt,  reasonable  in 
cost,  and  accurately  advises  the  owner 
of  the  requirements  of  the  code. 

6.  Members  of  the  industry  should 
make  appropriate  arrangements  for 
compiling  of  information  in  regard  to 
the  operation  of  the  plan  che«  k  as  to 
the  following: 

a.  The  time  elapsefl  from  the  fil¬ 
ing  of  the  |)lans  and  sj)ecifications 
to  the  time  of  completion  or  when 
changes  or  revisions  are  in^licat#^! 
by  the  Department. 

b.  Additional  costs  a.s.ses.se<l  by 
the  Department  at  the  rate  of  $5.00 
per  plan  hour  over  and  above  the 
original  charge  for  the  plan  check. 

c.  Changes  required  by  the  in¬ 
spector  after  plan  check. 


WORK  IN  MDUSIRY  ENHANCES 
SOVIET  TECHNICAL  EDUCATION 

Eighty  {STcent  of  those  high 
.school  students  admittH  to  higher 
tnlurational  institution.s  in  the  So¬ 
viet  Union  mu.Ht  si¥‘nd  two  years  in 
industry  Ix'fore  Ixdng  p«Tmitt<‘d  to 
continue  their  education.  The  20''r 
directly  admittisl  mu.st  s{>end  one 
year  and  four  months  in  i)ractical 
work  in  industry  as  part  of  their 
education. 

This  (irai'tical  industrial  training, 
ufider  faculty  guidance,  mak»*s  it 
|s»ssible  to  strengthen  considerably 
the  theoretical  contj-nt  of  Soviet  en¬ 
gineering  education,  according  to 
members  of  an  Engineers  .loint 
Council  team  that  returiietl  this 
summer  after  a  month  in  the  So¬ 
viet  Union.  The  result  is  sjiid  to  be 
that  Russian  theoretical  and  mathe- 
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SOVe  EDUCATION 

I  Concluded  from  poge  H) 

matical  content  is  above  that  Ken- 
erally  jri\en  in  the  bachelor  pro¬ 
grams  in  the  Unittnl  States  enjri- 
neerinjr  collejres. 

Members  of  the  EJC  team  that 
visited  the  U.S.S.R.  included  Walter 
E.  Ix)bo.  consultinjf  chemical  enjri- 
neer;  H.  Russel  Beatty,  president 
of  Wentworth  Institute;  Carlton 
S.  Dar^usch.  advisor.  Enjrint*t*rin>r 
Man|)ower  Commission;  Olejf  Hoeff- 
dinK.  economist.  The  Riind  Corpo¬ 
ration;  Sidney  B.  Injrram,  director 
of  technical  employment.  Bell  Tele¬ 
phone  laboratories  and  vice-chair¬ 
man  of  EMC;  and  Robert  Mahoney. 
mana>rer  of  industrial  relations  de¬ 
velopment.  Union  Carbide  Cor|»ora- 
tion. 

NSF  Grant 

PurjKise  of  the  mission,  made 
I)ossible  throujrh  a  >rrant  from  the 
National  Science  Foundation,  wa- 
to  study  the  utiliz^ition  of  entrirun'r.-’ 
and  technicians;  how  they  are  edu¬ 
cated  and  subsequently  inte^'rated 
into  the  rapidly  exiKindin>r  Soviet 
economy.  A  complete  re{H)rt  is  now 
beinjr  formulated.  In  the  interim 
the  members  Kave  a  few  brief  ob- 
.ser\ations  of  interest  which  were 
rejwrted  in  Engineering  und  Scien¬ 
tific  Manpower,  a  new.sletter  issued 
jointly  by  EnKineeririjr  Man|>ower 
Commission  of  Enjrineers  Joint 
Council.  New  York  City,  and  Sci¬ 
entific  ManiK>wer  Commission. 
Washinjrton.  D.C. 

In  addition  to  that  already  cit**d. 
the  team’s  obsenations  are  as  fol¬ 
lows  : 

“The  mathematical  content  of 
course  work  in  So\iet  technical  iri- 
stitutions  is  above  that  of  practi¬ 
cally  all  the  tet'hnical  institutes  in 
the  United  States. 

“Of  the  14.000  to  16.0TK)  jrradu- 
ates  of  the  U.  S.  technical  schools, 
not  over  a  thou.sand  are  of  the 
quality  of  those  prfKluc<*d  by  the 
technicums  of  the  Soviet  Union 
which  are  now  producinjr  250.000 
jrraduates  annually  for  industry. 
There  seems  to  be  little  question 
but  that  enterpri.ses  are  utilizing 
technicians  to  supjwrt  effectively 
the  work  of  engineers  in  research. 
desiKn  and  production. 


“Although  the  USSR  is  jrraduat- 
iiiK  108.000  enjrineers  annually,  it 
is  not  uncommon  for  an  enjrineer 
on  his  first  a.ssi)rnment  to  .serve  as 
a  technician  or  even  in  the  worker 
catejror}-. 

“AlK)ut  one-third  of  the  students 
in  the  enjrineeriiiK  in.stitutes  and 
technicums  are  women.” 


FANS  MAY  DRAW  POWER 

FROM  HOME  HEATING  FLAME 

A  home  heating  .sy.stem  which 
would  oiH‘rate  normally  during 
I)ower  failures- and  could  even 
provide  a  .source  of  .stand-by  electri¬ 
cal  iK)wer  for  such  emerjrencies  - 
could  be  the  outgrowth  of  a  device 
exhibite<I  by  Minnesota  Mining  &. 
.Manufacturing  ('o.  at  the  .Ameri¬ 
can  Gas  As.sociat ion’s  “Festival  of 
F'lame.”  held  in  .Atlantic  City.  N.  J. 

Ili^rhliKht  of  the  JM  display  is  a 
ifas-finsl  wall  heater  which  uses  a 
thermoeU-ctric  generator  which 
converts  heat  eiierjry  to  electrical 
enerK'y  without  moving  jKirts  to 
I»rovide  the  ehftrical  enerjry  re¬ 
quired  to  o|H*rate  the  warm  air  cir- 
culatirnr  fan.  The  thermoelectric 
)renerat(»r  draws  its  heat  energy 
dinx-tly  from  the  heater’s  combu.s- 
tion  chamber. 

Forced  Air  Without  Electricity 

According  to  .‘IM.  the  unit  dem¬ 
onstrates  that  with  materials  and 
know-how  now  available,  similar 
thermoelectric  jrenerators  could  be 
built  for  any  forced  air  or  hot  wa¬ 
ter  central  heatinjr  sy.stem — makintr 
such  .sy.stems  for  the  first  time 
completely  indejs-ndent  of  outside 
I)ow»'r. 

When  and  if  such  heatin>r  .sys¬ 
tems  iHHome  available  to  the  public 
will  deis-nd  on  the  willinKm^ss  and 
ability  of  heatiiqr  ♦•quipment  manu¬ 
facturers  and  heatinj?  fuel  suppliers 
to  work  cooperatively  in  the  con¬ 
siderable  additional  development 
work  nHjuimI  to  desijrn  er^uipment 
for  mass  prorluction  at  comTsditive 
I»rices.  5M  .said.  This  “proof  of 
I»rincii)le”  device  has  l>«*en  devel- 
ofs-d  as  a  demonstration  of  the  com- 
jtany’s  ability  to  funiish  the  jras 
appliance  manufacturinjr  indu.stry 
with  the  thermoelectric  materials 
and  the  technical  proficiency  neces- 


SWilMtNG  POOL  RLTER  STANDARDS 

Standards  for  the  design  and 
testinK  of  diatomite  earth  filters  for 
.swimming  |)ools  have  bet*n  devel- 
oi)ed  and  approval  by  the  National 
Sanitation  F'oundation.  and  a  test 
proKram  will  lietrin  early  next  year, 
leadinx  to  the  NSF  Seal  of  Ap¬ 
proval  on  approved  equipment. 

E.  P.  WaKtier  of  Darien.  Uonn.. 
president  of  the  National  Swim- 
minjr  P(K)1  Institute,  and  Clarence 
Kla.s.sen  of  S|)rinKfield.  III.,  chair¬ 
man  of  the  National  Sanitation 
Foundation  public  health  commit¬ 
tee  on  .swimminjr  |>ool  standards, 
made  the  joint  announcement  fol¬ 
lowing  a  recent  meeting  of  NSF 
and  NSPl  officials  in  Ann  .ArI)or. 
.Mich..  NSF  headquarters. 

It  al.so  was  announctMi  that  the 
U.S.  Public  Health  Service,  work- 
injr  throuKh  the  NSF-NSPI  joint 
committee,  will  pro<Iuce  a  recom¬ 
mended  ordinance  that  .state  and 
l<K-al  governments  may  enact. 


.sary  to  make  .such  a  heating  .system 
advance  i)os.sible.  .'l.M  stated. 

Uninterrupted  heating  sy.stem 
o|K*ration  durin^r  ismer  failures  - 
im|»ortant  as  this  may  Ih*  is  but 
one  of  many  advantatrt's  pn>mi.s«*<I 
by  the  new  tyjie  of  .system.  Th«*se 
devices  could  easily  Ik-  built  to  pn>- 
vide  emerjrency  j^mer. 

No  Increase  in  Fuel  Costs 

The  only  cost  to  the  purcha.ser 
would  be  the  cost  of  the  original 
•sjuipment,  as  all  of  the  heat  con¬ 
verted  by  the  generator  into  electri¬ 
cal  |>ower  would  Im*  di.ssi{KiU*d  as 
h**Jtt  within  the  home.  Therefore 
there  would  be  no  increase  in  fuel 
costs.  And  then*  would  la*  practi¬ 
cally  no  maintenance  costs  since  a 
thermo»*l<*ctric  srenerator  has  no 
movirqr  juirts.  Since  .such  a  unit 
would  eliminate  the  cost  of  electri¬ 
cal  i>ower  which  would  otherwise 
be  n*<iuin*<I.  .savinjrs  in  o|H*ratinK 
costs  over  the  u.seful  life  of  the 
device  would  more  than  iKty  for  in¬ 
stallation.  and  maintenance  if  any 
were  nsiuired. 

A  thermot*lectric  .sy.stem  would 
provide  very  irradual  .start-up  and 
shut-off  of  circulation,  thus  elimi- 
natintr  noi.se  and  sudden  drafts. 
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When  you  get 
you  can  count 


ivmn  this  MupmrtmnBitIvm  mikm  has  to  "listen” 
hard  to  pick  up  sound  waves  from  this  smooth, 
silent-running,  self-cooled  Ilg  propeller  fan. 

Direct<onnected  rather  than  belt-driven  motors 
and  fans  account  for  some  of  the  silence — but 
only  part  of  it.  More  important  arc  Ilg  fan  design 
and  the  Ilg  quality  control  checks  that  cut  down 
noise  and  vibration  on  all  Ilg  electric  fans  and 
ventilators. 

Careful  dynamic  balancing  of  all  component 
pans,  and  electronic  checks  of  motor  and  fan 
wheels — both  before  and  after  final  assembly — 
make  sure  that  quiet  operation  is  as  much  a  pan 


‘*Ch*ck-OM#”  Timm.  Every  Ilg-huilt  Type  "Q”  pro¬ 
peller  fan  wheel  must  pass  rigid  dynamic  balancing 
"checks"  before  being  direct<onnected  to  lig-built  telf- 
cooled,  3-phase  or  permanent-split  capacitor,  single-phase 
motors.  Ilg  fans  combine  the  cost  operating  advantages 
of  open  type  motors  with  the  protection  of  totally  en¬ 
closed  motors.  New  Catalog  DBI-lOO  shows  why.  Why 
not  send  for  it? 


built  to  satisfy  your  “specs”. . . 


fans  and  ventilators, 


on  quiet  operation 


of  each  piece  of  Ilg  equipment 
at  the  famous  "One-Name-Plate” 
pledge  of  superior  performance. 

For  further  information,  write 
for  catalogs  covering  the  com¬ 
plete  line  of  Ilg  electric  ventilat¬ 
ing  equipment. 


Each  Ilg  product  shown 
carries  the  rating  seal  of  the  Air 
Moving  and  Conditioning  Asso¬ 
ciation  Inc 


your  Chef  CO  of  UtlhA‘Smt$.  Twelve  sizes  of  this  new 
self<ontained,  belt-driven  centrifugal  fan  to  choose  from, 
ranging  in  capacities  from  68R  to  23.000  c.f.m.  Both 
forward  curved  wheels  and  backward  blade  types  avail¬ 
able.  Motor  mounting  on  rubber  isolation  rails  checks 
resonant  noise.  Full  line  of  accessories.  See  Catalog  3401. 


"X  Mark$  thm  Spot”  where  the  traveling  mike  is  set 
to  pick  up  sound  waves  from  Ilg  BC  airfoil  centrifugals. 
Backward  curved  airfoil  blade  design  eliminates  eddy 
currents  and  turbulence.  Sound  tests  prove  these  fans 
can  run  at  greater  speed  than  older  types — with  no 
inertate  in  sound  level,  less  drag  and  shock  loss.  Stand¬ 
ard  construction  suitable  for  Class  I,  II  and  III  operation 
to  9"  static  pressure.  See  Catalog  257. 


specify 


Pinpointing  Patontod  Prossuro  Cooling,  Ilg  fanwheel 
backplate  fins  draw  a  steady  stream  of  clean,  cooling  outside 
air  through  motor  compartment  .  .  .  protect  motor  against 
build-up  of  heat  from  sun  . . .  increase  motor  life  expectancy 
up  to  4  times  that  of  ordinaiy  units.  For  further  facts  on  Ilg 
L-CRF  dircct<onnected  airfoil  centrifugal  roof  ventilators. 
Send  lot  Caulog  2701.  And  for  LSQ  propeller  fan  roof 
ventilators,  write  for  Catalog  2302. 


ILG  ELECTRIC  VENTILATING 

2851  N.  Pulaski  Road,  Chicago  41,  Illinois 
Officas  In  60  Principal  CItlas 
M«Bbir  If  Air  Maving  and  Canditianing  Assaciatian,  Inc.  (AMCAi 


CO. 


We  cool  for  pennies  per  hour  with 


“We  wanted  comfortable  air  conditioning  for  our 
recreation  center.  But  we  also  wanted  low  operating 
costs,”  states  Mr.  Walter  Hosek,  Chairman  of  the 
Building  Committee  of  Sokol  Zizka— SPJST  Lodge 
No.  130  in  Dallas.  “That’s  why  we  chose  gas-operated 
Ready-Power  Air  Conditioning.  Although  the  ini¬ 


tial  co.st  is  .slightly  higher  than  some  other  available 
types,  we  figure  that  this  unit  will  more  than  make 
up  the  difference  in  a  few  years.” 

Mr.  Hosek  is  so  right.  Ready-Power  Gas  Air  Condi¬ 
tioning  units  achieve  the  lowest  known  operating 
costs.  Less  than  one  cent  per  ton  per  hour!  Cooling 


READY-POWER  GAS  Air  Conditioning’’ 


is  constant,  as  opposed  to  the  ON-OFF  operation  of 
other  systems.  LOADMATCH  CONTROLS  auto¬ 
matically  adjust  output  and  fuel  consump¬ 
tion  to  actual  coolinf?  requirements.  And 
thrifty  gas  keeps  fuel  costs  low. 

Get  all  the  facts  on  the  unusual  economy 

Thi»  80-ton,  gao-oporated 
Rtadg-Pomtr  niiit  givot  Sokol  Zixka  in  Dallao 
high  officieney  air  conditioning 

at  loweit  operating  co»t§. 


and  efficiency  of  Ready-Power  Gas  Air  Conditioning. 
Call  your  local  Gas  Company,  or  write  to  the  Ready- 
Power  Company,  Detroit  14,  Mich. 
American  Gas  Association 

FOR  AIR  CONDITIONING 
GAS  IS  GOOD  BUSINESS! 
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FOUR-YEAR  PERFORMANCE  RECORD 
LEADS  TO  15-ZONE  INSTALLATION 
OF  SARCOTHERM  HEATING  CONTROLS 

In  1956  S>Tacuse  University  installed  a  Sarcotherm  room  control.  The  Sarcotherm  s>’stcm  features  a 

hot  water  heating  control  system  in  an  8-zone  three-way  valve  controlled  by  an  outdoor  thermo¬ 
dormitory  project.  Now  four  years  of  flawless  stat,  which  is  highly  responsive  to  temperature 

operation  have  demonstrated  the  ability  of  the  changes,  solar  radiation  and  wind  load.  In  addition 

Sarcotherm  system  to  deliver  complete  control  of  to  this  methcnl  of  anticipating  weather  liefore  it 

heating  comfort  -  without  any  maintenance  or  makes  its  effect  felt  indoors,  the  Sarcotherm  system 

repair  of  any  kind.  As  a  result,  two  new  Syracuse  utilizes  a  master  indoor  control  in  each  zone,  which 

dormitories  have  been  built  with  Sarcotherm  sys-  starts  to  cool  the  system  as  correct  temperature  is 

terns  for  a  total  of  1.5  zones  Sarcotherm-regulated.  being  reached. 

In  each  zone,  Sarcotherm  provides  precise  tern-  This  absolutely  prevents  overheating  and  pre- 
perature  control,  fully  allowing  for  occupancy  and  vents  wasting  fuel.  All  controls  are  sealed  and  are 
exposure,  obviating  the  need  for  costly  individual  tamper-proof. 


3  WAY 

valve 


3  WAV 

valve 


MEAT 

OfiTROL 


MEAT 

cOfaTROi 


FROM. 

boiler 


. . .  J  BASIC  SIMPUCITY  OF  RUGGED 
SARCOTNERM  CONTROLS  SPEEDED 
INSTALLATION  AND  ADJUSTMENT 


Fewer  parts  and  uncomplicated  wiring  greatly  sim¬ 
plify  Sarcotherm  installations.  In  addition.  Sarco- 
therm  unit-packed  and  tagged  every  component, 
prE'pare<l  CE»mplcte  working  drawings,  and  keyed 
all  parts  of  these  drawings.  This  substantially 
rEHluc-eil  installation  time.  On-the-joh  cooperation 
by  trained  Sarcotherm  ix*rsonneI  contributed  to 
the  speed  and  efficiency  of  the  work. 

Sarcotherm  pc-rsonnel  always  make  final  adjust¬ 


ments  and  take  the  system  through  start-up.  Sarco¬ 
therm  provides  complete  operating  manuals  and 
gives  personal  instruction  to  all  operating  personnel. 

In  these  three  mcxlem  dormitories,  Syracuse 
University  has  a  c-ontrol  .system  free  of  maintenance 
problems.  .Ml  of  these  projects  profited  from  the 
simplicity  of  Sarcotherm  design  and  the  thorough¬ 
ness  of  the  inst.illation  metluKls,  developed  through 
more  than  20  years  of  sjx*cialized  experience. 
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FOR  co%trt.r.TK  CONTROL  SYSTEM  CATACOC  writc  Sarcothcrm  Controls,  Inc.,  635  Madison  Ave.,  New  York  22,  N.  Y. 
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If  you  specify  underground  hot  pipe  insulation,  ask  yourself  this  question: 


il^What  material  and  supplier  offer 


the  best  assurance  of  efficient, 
maintenance-free  installation? 


Evcrv  engineer  knows  rliat  his  reputation  dejKnds  u}M»n 
planning  projects  that  will  assure  the  l>cst  |>erforinancc  for 
the  lowest  price.  1  le  also  knows  that  the  init'al  cost  is  not 
the  lov;est  c«»sr,  if  the  job  isn't  designed  to  function  etfici- 
entlv  over  an  extended  period. 

That's  what  makes  the  answer  to  the  question  posed  in 
the  headline  of  tirnelv  im|>ortance  w  here  undergnmnd  hot 
|>ipc  insulation  is  c«»ncerncd. 

The  use  of  a  central  heating  system  t«>  heat  all  buildings 
of  a  college,  housing  project,  hospital  or  industrial  plant 
can  effect  a  notable  saving  in  equipment  and  o[>erational 
costs.  But  planning  the  underground  piping  for  such  sys¬ 
tems  involves  many  time-consuming  problems.  Proper 
insulation,  preventiim  of  corrosion  and  electrolysis,  tem¬ 
perature  and  terrain  conditions,  and  other  factors  require 
careful  analysis  before  trenches  are  dug  and  pi(ies  laid. 

Now,  for  vour  honest  appraisal  and  evaluation,  we  would 
like  to  tell  you  about  cii.si  i.atk  and  the  extra  benefits  which 
you  and  vour  clients  w  ill  derive  from  its  use. 


Whot  is  GILSULATE? 

ciLsvLATE  is  3  natutallv-occurring  mineral  which,  liccausc 
of  its  unique  chemical  and  physical  properties,  is  ideal  for 
the  insulation  and  protection  of  underground  hot  }>ipcs  and 

systems.  It  resists  attack  by 


m 


acids  and  alkalies,  is  impervi¬ 
ous  to  mold,  rodents  and  plant 
growth,  and  is  water-resistant. 

The  thermal  efficiency,  low 
installation  cost  and  long 
service  life  «»f  gii  sli-ate  are 
sup}X)rted,  not  alone  by  ex¬ 
tensive  lalH)ratory  and  field 
research,  but  also  by  years  of 
successful  use  in  thousands  of 
installations  around  the  world. 


Whot  about  Engineering  Service? 

American  Cilsonite  Company  believes  that  g«M)d  service  is 
as  important  as  the  physical  benefits  of  cii.sti.ATF..  It  is  as 
impt)rtant  to  the  company’s  reputation  that  the  product  l>c 
used  properly,  as  it  is  for  the  engineer  to  assure  his  customer 


FACTS  ABOUT  GILSULATE 

1.  Ea»y-to-ut*-just  pour,  shovclpoint 
and  tamp... pipe  heat  does  the  rest. 

2.  Forms  protoction  against  hoat  loss 

and  all  hazards  commonly  encountered 
by  buried  hot  pipes. 

3.  Noeds  no  housing  or  mechanical 

sheaths:  no  mixing,  special  handling 
or  equipment. 


of  an  efficient,  economical  installation.  That  is  w  hy  Ameri¬ 
can  (iilsonite  (itunpany  prtivides  these  extra  engineering 


1,  Dcsififi  Assist jitcc-.\tuerkiiy  Ciilsonite's  carefully  selec¬ 
ted  and  franchised  distributors  all  employ  mechanical  engi¬ 
neers  w  ith  extensive  ex()crience  in  heating  and  air  condition¬ 
ing.  They  will  wtirk  with  you  in  preparing  underground 
piping  plans,  checking  soil  conditions  and  arranging  for 
suiKTvision  of  the  installation  work. 

2.  Afyprot'jl  of  Plans— Vhns  and  s^Kcifications  for  all  jobs 
should  be  checked  by  .\merican  Ciilsonite’s  I'ngineering 
Dept.  This  cost-free  service  prevents  trouble  licfore  a  j«d» 
is  started. 


3.  Supervised  Installation-l'.vcry  ciisii  atf  installation  of 
30  tons  or  more  is  sujxrrvised  by  an  —  ’ 

American  Gilsonite  field  service 
representative  w  ho  stays  on  the  job 
until  it  is  completed.  Smaller  jobs 
are  inspected  by  the  distributor. 

This  is  an  assurance  m  everx’onc 
concerned... owner,  architect,  engi¬ 
neer,  mechanical  contractor,  and 
the  materials  supplier... that  every 
step  of  the  job  w  ill  be  exactly  ac¬ 
cording  to  specification. 

Triod,  Tostod  and  Provod 

The  ciLscLATF.  system  of  insulating  and  protecting  under¬ 
ground  hot  pipes  has  l>een  used  successfully  by  federal, 
state  and  municipal  governments,  leading  industries,  utili¬ 
ties,  hospitals,  public  housing,  religious  and  educational 
institutions. 

Without  obligation,  w  e  will  l>c  pleased  to  send  you  tech¬ 
nical  information  on  cti.st'i  AtK  insulation  m>  you  can  evalu¬ 
ate  the  merits  of  this  low-cost,  |x»urcd-in-placc  material. 
.Ask  to  have  yrmr  name  put  on  the  mailing  list  for  pipe  insi  - 
I. At  ION  NEWS.  The  Summer  l‘>60  issue  tells  h«»w  and  w  hy 
Caterpillar  Tractor  Co.  used  2100  tons  of  cii.si  eate  in  their 
Mossville,  III.,  plant.  .Also,  a  story  of  how  owner-conducted 
tests  proved  the  sufteriority  of  ciESCLAtr.  over  prefabricated 
conduit  insulation. 


Os 


THF.  TRIPLF.-7.0NF.  INSILATION  FOR  MFFTI.MF. 
PROTECTION  OF  I  NDERGROfMJ  HOT  PIPES 


ULATE* 


SAR 

(  -S^nCOTHERM  ) 

PLAN! 

COTHERM  CONTROLS.  INC.. 

flllATf  OF  SARCO  company  INC 

•  ADlSON  AvtNUt  N(A  YORK  TT  N  Y 

BtTMLEMlM  PA 
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BE  REALLY 
SURE! 

Air  conditioning  performance 
proved  beyond  question  I 

Complete  selection  to  meet 
specifications  exactly  I 

Start  with  your  simplest  heating  and  ventilating 
requirements  and  proceed  to  the  most  complex  con¬ 
duit  system.  There's  a ‘Buffalo' Cabinet  or  combination 
of  cabinets  to  deliver  the  exact  air  conditions  called 
for  in  the  plans.  ‘Buffalo’  continues  to  develop  new 
equipment  to  meet  the  most  rigorous  demands.  You 
are  assured  of  performance-as-specified  whenever  you 
write  ‘Buffalo’  into  the  plans. 

Ch*ck  lh«se  quality  'Buffalo' 
anginearing  faaturaa: 

•  ‘Buffalo’  Fans  with  oversize  hollow  shafts  for 
vibrationless  operation.  Backward  curved  blades 
for  completely  stable  performance.  Limit-Load 
horsepiiwer  characteristic  for  positive  overload 
protection. 

•  Heavy-gauge  panel  casings,  galvanized  and 
primed.  Rigid,  husky  frames. 

•  Quality  Aerofin  coils  for  efficient  heat  transfer  and 
long,  trouble-free  life. 

•  Vertical  or  horizontal  installation. 

•  Many  options  —  filter  sections,  mixing  boxes, 
dampers  and  ‘Buffalo’  45*  and  90’  stationary  or 
adjustable  outlet  elbows. 

Your  ‘Buffalo’  Engineering  Representative  can  give 
you  complete  information  on  equipment  for  any 
application. 

1  Fir  Hutiif  Mif/ir  V»tilitii|  —  Biffali'  H  t  V  CibiMtS. 

2  Fir  ZiM  Ciitril  Air  CHfitiiiiic  —  PCB  Cabiuts. 

3  Fir  Hifb-Pnssan  Air  Ciiditiiiiii  —  fCHW  CabiutL 

4  Fir  Fill  Ciitral  Statin  Air  Cnditiiiiif  —  PC  Cabiuts. 


Ovar  ?,000  Johnion  th*rmottat«  maintain  an 
idaal  climate  for  butincti  Individual  office  con 
trols  eliminate  a  ma|or  cau%e  of  complaints, 
contribute  to  tenant  satisfaction 
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Johnson  3-way  mixing  valvas  and  by* 
(MSS  vaivas  can  ba  sarvicad  without  ra* 
moval,  an  axclusiva  Johnson  faatura 
that  cuts  saivica  tinta  ovar  50%.  Thay 
also  parmit  simpla  straightaway  piping 
hookups  for  fastar  installation. 


assures  ideal  comfort, 
lowest  lifetime  costs 


FAMOUS  CHICAGO  SKYSCRAPER  SHOWS  HOW  IT'S  DONE 

Ab  one  of  Chicago’s  top-rated  buildings,  the  Kemper  Insurance  Building 
(formerly  the  Civic  C^ra  Building)  demanded  air  conditioning  con¬ 
trols  that  would  meet  the  very  highest  comfort  standards.  For  economy, 
thrifty  planners  wisely  also  insisted  on  reliable,  trouble-free  controls. 

A  specially  planned  Johnson  Pneumatic  (Control  System  meets  both 
of  these  requirements.  It  provides  coordinated  operation  of  air  condi¬ 
tioning  systems  supplying  conditioned  air  at  the  rate  of  600,000  cfm. 

The  complex  installation  includes  8  large  central  fan  air  conditioning 
systems,  5  secondary  water  systems,  and  more  than  3,100  underwindow 
induction  units,  all  of  which  are  Johnson-controlled.  Offices  throughout 
the  42-story  modernized  structure  are  individually  regulated  to  nnain- 
tain  a  comfortable,  productive  working  climate  for  some  5,700  people. 

Being  pneumatically  operated,  the  Johnson  System  functions  depend¬ 
ably  and  with  a  minimum  of  supervision  and  upkeep.  Both  the  system 
and  its  components  incorporate  economy  features  that  result  in  impor¬ 
tant  long-range  savings. 

Johnson  Pneumatic  Systems  arc  designed  and  installed  to  provide  the 
hnest  in  modem  comfort  control  at  the  lowest  possible  lifetime  cost  to 
your  clients.  A  nearby  Johnson  enginf>er  will  welcome  the  opportunity 
to  explain  how  these  advantages  can  be  applied  to  your  next  building 
or  air  conditioning  project.  Johnson  Service  Company,  Milwaukee  1, 

Wisconsin.  105  Direct  Branch  Offices. 


JOHNSONrCONTROL 


PNEUMATIC 


SYSTEMS 


DESIGN  •  MANUFACTURE  •  INSTALLATION  •  SINCE  ISIS 


Johnson  thormootat*  and  watar  valvaa  control  ovar  3,100 
Induction  unit*.  Thaaa  popular  valvaa  hava  an  unmatchad 
racord  of  troubla-fraa  aarvica  In  auch  Inatallationa.  Tha  air 
gauga  aimpllfiaa  tharmoatat  calibration,  allowa  tharmoatat 
and  valva  oparatlon  to  ba  chackad  at  a  glanca. 
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As  functional  as  it  is  attractive  •  •  • 


MfifMcrin;:  Jaros,  Baum  ft  Boil«a 


G«ort«  A.  Fuller  Company 


ArdkiUrtt  and  Enginatrt: 

Skidmore,  Owinca  ft  Merrill 
Partnar  in  Chart*:  Gordon  Bunahaft 
CamtnlianU  oa  Mtehanital 


Visit  the  H.  J.  Heinz  Company’s  new  Research  Center  and 
you  see  a  strikingly  attractive  structure  .  . .  and  every  hit  as 
functional!  Here— every  design  detail,  every  material 
used  contributes  to  greater  scientific  productivity. 

Within  the  many  laboratories— equipped  to  test 
foods  for  taste,  aroma,  color,  appearance— there’s 
a  marked  accent  on  cleanliness.  Every  piece  of 
equipment  is  planned  to  prevent  con¬ 
tamination,  to  stay  clean  and  rust  free. 
That’s  why  corrosion-resistant  Transite 
Industrial  Vent  Pipe  was  chosen  to 
vent  every  one  of  the  Research  Cen¬ 
ter’s  laboratories. 

Whether  used  indoorsor  out,  Transite 
offers  you  many  advantages.  Made  of 
asbestos-cement,  Transite  retains  its 
original,  attractive  appearance.  Saves 
on  upkeep  because  it  never  needs  paint¬ 
ing  or  preservative  coating.  Saves  on 
maintenance  becau.se  it  resists  the  at¬ 
tack  of  most  gases,  mists,  fumes  and 
dusts  ...  is  unaffected  by  weather. 

For  further  information  on  Transite 
Industrial  Vent  Pipe,  write  to  Johns- 
Manville,  Box  1 IHV,  New’  York  16, 
N.  Y.  In  Canada,  Port  Credit,  Ontario. 


JOHNS-MAMVILIE 


Johns-Manville 
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New  H.J.  Heinz  research  center  is  another 
endorsement  for  Transite*  Vent  Pipe! 


Complete  flexibility  of  installation 
and  discharge  arrangements  .  .  . 
quiet,  efficient  DWDI  forward 
curved  wheels  .  .  .  odorless,  con¬ 
tamination  free  combustion  .  .  . 
full  modulating  air  flow  mixer . .  . 
weather-proof  construction  for 
inside  or  outside  installation  .  . . 
built-in  electrical  control  panel . . . 
flame  turn-down  ratio  25  to  1 . . . 
26  standard  units  from  8,CXX) 
to  150,000  CFM. 


The  National  Champion  MA  is 
designed  to  meet  every  makeup 
air  requirement  whether  temper¬ 
ing,  humidity  control  or  drying. 
Completely  packaged,  economi¬ 
cal  and  efficient,  the  National 
Champion  MA  provides  100% 
combustion  efficiency,  and  gives 
20  times  purer  air  than  standards 
set  by  governmental  and  hygienic 
agencies.  DWDI  wheels  provide 
smooth  air  movement  with  no 
flame  vortexing  regardless  of 
static  pressures  within  buildings. 

Be  confident— for  makeup  air, 
specify  National  Champion  MA! 


For  Hotollod  ortgln—rln^  IntormmUon  wrtf  for  broehuro 


NATIONAL  HEATER  COMPANY,  INC. 

2475  DOSWELL  AVENUE  •  ST.  PAUL  8,  MINNESOTA 


UNITS  ON  DISPLAY  AT  PLANT  MAINTENANCE  AND  ENGINEERING  SHOW  JANUARY  23-26.  AND  INTERNATIONAL  HEATING  AND  AIR  CONDITIONING  EXPOSITION  FEBRUARY  13-16. 


¥ 


which  comp)#t»ly  •lim 
the  Irregulerltlee  po« 
with  wall  tharmoetata 


Send  for  thie  in¬ 
formative  booklet 
today 


to  operate  reliable 
Barber-  Colman 
electric  controla  .  .  . 


Use  electricity  that  s 
already  provided  for 
the  unit  ventilator 


Barber-Colman 
has  taken  the 
thermostat 
off  the-  wall 
and  placed  it 
inside  the 


All  elements  of  Barber-Colman  automatic  controls  — 
including  the  thermostat  —  are  mounted  inside  the  unit 
ventilator  enclosure.  Classroom  air  is  constantly  sampled 
at  the  level  of  the  seated  students  to  provide  continuous, 
even  “atmospheres”  for  learning. 

The  need  for  a  wall-mounted  thermostat  is  eliminated. 
No  additional  runs  of  piping  or  wiring  are  required  — 
as  a  result,  installation  costs  are  substantially  reduced. 
Equally  important,  improved  control  accuracy  results 
from  use  of  the  “dual-element”  aspirated  thermostat 
principle  —  so  reliable  it  is  used  in  technical  laboratories 
where  the  most  dependable  temperature  control  is  de¬ 
manded  for  exacting  research  work. 

Just  like  your  school’s  system  of  fire  protection  or  auto¬ 
matic  clock  programing,  Barber-Colman  unit  ventilator 
controls  are  electrically /electronically  operated  for  tire¬ 
less  dependability  that  can’t  forget  —  can’t  be  tampered 
with.  They  use  the  same  convenient  electric  energy  that 
powers  the  unit  ventilator. 

Maintenance  is  virtually  eliminated.  Barber-Colman  ther¬ 
mostats,  conveniently  located  inside  the  unit  ventilator 
enclosure,  have  no  moving  parts  to  wear  out  —  they’re 
unaffected  by  chalk  dust  and  dirt. 

Of  course  Barber-Colman  automatic  controls  permit 
manual  adjustment  by  authorized  persons  whenever  a 
change  in  controlled  room  temperature  is  desired. 

Ask  for  your  copy  of  “Adequate  Control  for  Schools” 
...  written  especially  for  school  officials.  Call  your  Barber- 
Colman  Automatic  Control  field  office,  or  wTite  today. 


Barber-Colman  Company 

Dept.  K.  1302  Rock  Str««t,  Rockford.  Illinois 


I’m  an  expert  on  AIR  CDNDITIONIMG 


What  he  means  by  air  conditioning  and  what  you 
mean  by  it  are  as  far  apart  as  the  poles.  He  may  be  an 
“exisert”  but  if  you  really  want  a  full  picture  of  the 
latest  developments  in  air  conditioning,  you  car>  do 
this  best  at  the  Heating  &  Air-Conditioning  Expiosition. 

Spiecific  information  about  any  phase  of  the  engineer¬ 
ing.  production  or  application  of  air  conditioning 
equipment  in  which  you're  interested  will  be  waiting 
for  you  at  the  expiosition. 

Top  executives,  salesmen  and  design  and  production 
engineers  will  be  on  hand  to  provide  helpful  informa¬ 
tion  and  money-saving  tips  about  use  of  related  equip¬ 
ment.  more  efficient  methods  of  installation,  main¬ 


tenance  techniques  and  anything  else  they  know  from 
which  you  can  profit. 

The  exhibits  of  the  more  than  500  companies  partici¬ 
pating  will  constitute  the  most  concentrated  and  versa¬ 
tile  range  of  heating,  refrigeration,  air  conditioning, 
and  ventilating  systems,  equipment,  and  components 
available  and  applicable  to  your  needs. 

There  is  no  other  way  in  which  so  much  useful  infor¬ 
mation  on  new  developments  in  indoor  climate  con¬ 
trol  can  be  obtained-in  such  a  limited  period  of  time 
—than  through  a  visit  to  this  fact-filled  exposition. 
Plan  your  visit  now! 


lyth  International  Heating 
&  Air-Conditioning  Exposition 

Auspices  ASHRAE 

International  Amphitheatre  •  Chicago,  Illinois  •  Feb.  13-16,  1961 

Monogement:  INTERNATIONAL  EXPOSITION  COMPANY  •  480  L«iiington  Av#.,  N*w  York  17.  N.  Y. 
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(Industrial  direct  fired  space  heaters) 


with 


ILIEIfSiaiW  industrial 


0 

£ 

(0 

O 

k 

0 

£ 


o 

o 

■ 

o 

o 

o 

2 


01 

c 

w 

0) 

£ 

0 

0 

0 

0 

£ 

C 

0 

•0 

0) 

> 

10 

(0 

(0 

10 


Flexibility 

Direct  fired  heaters  can  be  located  anywhere  in  the  heated  area  and 
relocated  if  heafing  requirements  change  from  original  design.  Can 
also  be  used  as  a  source  of  heat  during  construction.  Wet  heat  re 
quires  a  fixed  boiler  room,  a  piping  system  to  the  heat  exchangers 
and  various  component  parts . . .  less  flexible  in  applying  heat  exact¬ 
ly  where  needed 

Initial  Coat 

Direct  fired  heating  usually  costs  less  than  steam  or  hot  water  for 
industrial  heating  See  example  on  next  page 

Efficiency 

Direct  fired  units  put  SO'Jf  of  the  heat  that  is  generated  directly 
into  the  heated  area 

Wet  heat  puts  about  ZOr*  of  the  heat  into  the  heated  area  Common 
to  a  wet  heat  system  is  a  pickup  load  that  will  also  draw  on  the 
efficiency  of  the  system. 

Direct  fired  heaters  need  only  run  when  the  thermostat  calls  for  heat 

Cooling  and  Ventilating 

Direct  fired  heaters  are  readily  adaptable  to  future  air  conditioning 
on  a  unitized  basis.  Introduction  of  outside  air  during  heating  season 
presents  no  problem  with  direct  fired  space  heaters. 

Cooling  coils  can  be  installed  on  a  wet  heat  system,  but  at  certain 
times  of  the  year  they  are  susceptible  to  freezing  and  damage,  when 
cold  outside  air  is  brought  in  over  the  coils.  When  bringing  in  out 
side  air  on  a  wet  heat  system  it  is  difficult  to  maintain  proper 
temperature  control. 

Operating  Coat 

Due  to  automatic  control,  a  direct  fired  space  heating  system  needs 
no  one  in  attendance  to  keep  the  system  in  operation 

A  boiler  system  usually  requires  constant  attendance,  because  of 
the  various  component  parts  of  the  system.  Cost  studies  will  show 
that  the  operating  efficiency  will  more  than  compensate  between 
more  expensive  distillate  fuels  used  by  direct  fired  heaters  and  less 
expensive  residual  fuels  used  by  a  wet  heat  sytem.  If  both  systems 
use  gas,  the  direct  fired  system  will  always  operate  more  economically. 

Actual  Teating 

Direct-fired  space  heaters  are  tested  at  the  factory.  They  arrive  at  the 
site  ready  to  provide  heat  as  soon  as  power,  fuel  and  flue  connections 
are  made. 

Wet  heat  can  only  be  tested  at  the  job  site  after  the  complete  system 
has  been  installed.  Heat  is  only  available  after  system  is  complete. 


direct- fired 


BOTH  INITIAL  COST  AND  OPERATING  COST 
OF  DIRECT-FIRED  HEATING  ARE  LOWER 
THAN  A  WET  HEAT  SYSTEM.  YET,  EVEN  AT 
THE  LOWER  COST,  THE  DIRECT- FIRED 
EQUIPMENT  GIVES  GREATER  PERFORM¬ 
ANCE  AND  BENEFITS. 


The  following  is  an  actual  account,  comparing  the  costs  of  a  wet  heat 
system  with  that  of  a  direct-fired  warm  air  system. 

The  comparison  was  made  on  a  new  building  in  Illinois.  The  building 
is  300’  X  400’  or  120.000  square  feet. 

The  general  contractor  who  designed  the  building  requested  that  the  heat¬ 
ing  company  submit  bids  for  two  heating  systems.  One,  wet  heat,  and 
the  other  direct-fired  heating.  The  heating  company  prepared  a  bid 
using  8  Lennox  oil-fired  industrial  heaters  to  be  placed  around  the 
perimeter  of  the  building  and  a  bid  for  wet  heat  with  a  hot  water 
unit  heater  system. 

The  final  bids  were  submitted  to  the  general  contractor  who  totalled 
up  the  two  systems  and  found  that  the  direct -fired  system  was 
$35,000.00  and  the  hot  water  and  unit  heater  system  was  $48,000.00 
...  a  difference  of  $13,000.00.  The  Lennox  direct-fired  system  cost 
26V2<  per  square  foot  against  36<  for  that  of  the  wet  heat  system. 
The  cost  comparison  shown  here  is  not  the  exception,  but  rather  the  rule. 

Of  course,  initial  cost  is  not  always  the  most  important  thing  in  the 
heating  of  a  particular  building.  Comfort  and  operating  economy  must 
be  considered  also.  The  wonderful  thing  about  Lennox  is  that  you  get 
extra  comfort  and  operating  economy  in  addition  to  saving  initial 
installation.  Direct-fired  heating  has  advantages  that  are  difficult,  if 
not  possible,  to  obtain  with  a  wet  heat  system.  One  of  the  greatest 
advantages  of  direct-fired  heating  is  the  ability  to  bring  in  and  control 
outside  fresh  air.  Another  advantage  is  the  simple  maintenance  and 
servicing  of  the  equipment.  There  is  no  central  boiler  room  to  take  up 
valuable  production  area,  nor  men  needed  to  man  the  boiler  room. 

The  cost  comparison  stated  above  was  on  an  average-size  building. 
Consider  the  savings  if  the  plant  were  two  to  three  times  as  large. 


LENNOX 


LENNOX  direct- fired  space  heater 


^  Integrated  Burner  Deeign 

Designed  specifically  for  the  "OG"  for  gas,  oil 
or  combination  fuels. 

^  Meat  Exchanger 

Meets  Underwriters’  requirements  when  sub 
lected  to  180*  F.  rise  over  stainless  steel  primary 
and  aluminized  secondary  surfaces.  No  internal 
baffles. 

^  Single  Motor  Operation 

One  motor  operates  fuel  unit  when  required, 
also  induced  draft  blower  and  combustion  air 
blower. 

^  Quiet  Running  Blow  ere 

Moves  huge  volumes  of  air  at  office  quiet  sound 
levels.  Blower  motor  mounted  on  adiustable 
slide  rails.  Because  of  blower  size,  units  are 
adaptable  to  air  conditioning. 

^  Combuetlon  and  Induced 

'T' 

Draft  Blowere 

Blowers  mounted  on  a  common  shaft . . .  driven 
by  a  single  motor.  All  combustion  air  is  pre 
heated. 

^  Maeter  Programmer 
Controle 

Enclosed  to  prevent  tampering  or  damage 
Fireye  standard  on  oil  units.  Stack  control  op 
tional  on  oil  units. 


EFFICIENT  HEAT  TRANSFER  DESIGN  RESULTS  IN  MINIMUM 
PHYSICAL  SIZE  .  .  .  MAY  ALSO  BE  INSTALLED  HORIZONTALLY  OR 

SUSPENDED  FROM  THE  CEILING 

Where  floor  space  is  at  a  premium,  a  suspended  horizontal  or  inverted  unit  is  quite  often  the  answer.  Used  with 
optional  service  platform,  this  unit  is  serviced  easily,  and  takes  up  very  little  ceiling  area. 

For  ventilating,  as  well  as  heating,  automatic  fresh  air  dampers  can  be  attached  along  with  filter  sections. 

With  the  addition  of  ducts,  it  is  ideally  suited  for  central  heating  applications  at  static  pressures  up  to  2".  Because 
of  the  simplicity  of  installation,  costs  are  kept  at  a  minimum. 

Compact  design  and  trouble-free  operation  continue  to  bring  you  low  cost  heating  and  maintenance  .  .  .  which  is 
typical  of  all  Lennox  industrial  installations. 

LENNOX  Industries  Inc. 


LITHO  U  S.  A 


MAKHAllTOWN.  lOW*  •  COIUMKIS.  OHIO  •  STtACUSf.  N  r  •  rOIT  WOtTM  TIIAS  •  lOt  ANOHiV  CAU^  •  SAIT  lAKI  CITT,  UTAH 
DCS  MOINCS.  IOWA  •  DCCATUC.  OCOCGIA  •  lENNOX  MDUSTIICS  (CANADA)  ITD„  TOCONTO,  ONTAtlO  •  CAlOAfT,  AlUCTA 


FORM  NO  IND  601  M2 


L«KMt  prtvataly-owiiwl  fkMriM  prMtadRg  faciitiM  in  the  world  are 
located  at  General  Chemical's  K/letropolis,  III.,  Works.  In  these  cells 
elemental  fluorine  is  produced  for  use  as  a  high-energy  oxidizer  of 
rocket  fuels  and  for  production  of  uranium  hexafluoride  for  the  Atomic 
Energy  Commission.  Allied  Chemical's  leadership  in  fluorine  chemis¬ 
try  is  applied  to  continuing  improvement  of  "Genetron"  refrigerants. 


This  giant  fhiorocliefflical  eantar  in  Baton  Rouge,  La.,  makes  many  of  the 


r 

I  J 

Providing  tramendom  thnwt.  new  rocket  fuel  oxidizers  such  as  liquid  fluor-  fluorine-based  compounds  required  by  industry  and  is  a  major  produc- 

ine,  chlorine  trifluoride  and  other  halogen  fluorides  may  help  us  conquer  tkm  center  for  "Genetron"  refrigerants.  “Genetron"  refrigerants  are 

space.  Like  "Genetron"  fluorinated  hydrocarbon  refrigerants,  they  are  also  manufactured  in  Danville,  Illinois.  Soon  a  new  plant  in  Elizabeth, 

important  developments  of  General's  long  research  in  fluorine  chemistry.  N.  J.,  will  provide  a  large  new  source  for  "Genetron"  refrigerants. 


What  do  rockets  have  to  do  with 

genetron  super-dry  refrigerants? 


Just  this.  Part  of  the  “big  push” 
into  outer  space  may  come  from 
fluorine-based  propellants  now  being 
supplied  by  General  Chemical  to  the 
nation’s  rocket  and  missile  research 
centers.  The  same  know-how  that 
makes  General  Chemical  the  leader 
in  fluorine  chemistry  applies  equally 
in  other  areas-especially  in  the 
development  and  production  of 
"Genetron”  fluorinated  hydrocarbon 
refrigerants. 


Behind  "Genetron”  Super-Dry 
Refrigerants  is  a  research  organiza¬ 
tion  which  is  internationally  recog¬ 
nized  for  its  work  in  fluorine 
chemistry.  Even  more  important  to 
every  user  of  "Genetron”  refriger¬ 
ants  are  the  Company’s  advanced 
manufacturing  facilities,  which 
have  helped  bring  quality  standards 
for  fluorinated  hydrocarbon  refrig¬ 
erants  to  new  highs  of  purity  and  dry- 
ness-a  major  contribution  in  itself. 


"Genetron”  Refrigerants  are 
approved,  accepted,  preferred  be¬ 
cause  they  are  performance-proved. 
Refrigeration  engineers,  contractors 
and  servicemen  endorse  them. 
Wholesalers  recommend  them. 

It  makes  sense  to  rely  on  the  leader 
in  fluorine  chemistry  for  fluorinated 
hydrocarbon  refrigerants.  Next  time 
you  order,  insist  on  “Genetron”  and 
be  sure  of  the  best!  Available  from 
wholesalers  everywhere. 


OKNERAL  CHEMICAL  DIVISION 

40  Rwelor  Otrwwt,  N«w  York  O,  N.  V. 

Look  to  the  leader  in  fluorine  chemistry. . .  insist  on  “Genetron.’' 
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historic  JACKSOS. 


g*»-fOQlt4.  gm0-MtmUd 


iackson,  Mississippi,  beats  the  heat 


You  can  dramatic  evidence  of  the  growing  de 

ano^er  high  concentration  of  Arkla.^rvoi 
ntatlon.' ' '  ®  '■‘y  150,000 

«we^f  fi?’  i»  Jackson  includes 

water  chiiiers  for  iarger 
buildings ...  and  hundreds  of  the  smaller  ^n 


Tnd  coi^^'erefal  u“."'^  '"“JiUoners  for  residential 
Jac’^.wn*?  UnSwe"«ol''"‘‘'^®'':"*' 

©Deration  V  economy  and  simplicity  of 
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it*  baiUinp*  arc  inslaUing  Arkla-Strxti  tquipmrnt  for  ftor-roun4  go*  air  conditioning. 


with  thrifty  ARKLA-SERVEL  GAS  cooling 


FOR  HEATING  &  COOLING 
GAS  IS  GOOD  BUSINESS ! 


specific  details  on  Arkla-Servel  units,  call  your  local 
Gas  Company.  Or  write  to  Arkla  Air  Conditioning 
Corporation,  General  Sales  Office,  812  Main  Street, 
Little  Rock,  Ark.  American  Gas  Association. 


ARKLA-SERVEL  SUN  VALLEY  t%  AND  S-TON  GAS  AIR  CONDI¬ 
TIONERS  art  compact  central  unit*  that  eliminate  the  need  for  indimdaal 
fane,  window  air  conditioner*  or  oeparat*  cooling  They  cool,  hoot, 

clean,  dchumidifg  and  diatribut*  air  for  year-round  comfort  at  low  coat. 


ARKLA-SERVEL  tt-TON  GAS 
AUSORPTION  UNITS  u*e  low- 
prteeure  atcam  from  a  gae-Sred 
boiler  a*  the  eource  of  energy  for 
the  chiller*.  TheiTre  compact,  eaty 
to  inetalL  They  adjuat  automati¬ 
cally  to  heat  load*.  *inc*  eteam 
input  raric*  directly  with  capacity. 


TYPE  M 

Multi-Pattern  Diffusers 


&dreme  ft&ciMify 
Hyge  M  Multi-Pattern  Diffusers 
meatus  ousskMm-seteified  air  dishrihuHon 


Ideal  conditions  for  the  placement  of  ceiling  dif> 
fusers  do  not  always  exist.  Walls,  partitions, 
exposed  beams,  supporting  columns,  light  fix¬ 
tures  ...  big  offices,  small  offices,  corridors  .  .  . 
are  some  of  the  factors  that  can  contribute  to 
the  problem  of  correctly  selecting  and  locating 
air  distribution  outlets. 

With  Tuttle  &  Bailey  Type  M  Diffusers  .  .  . 
you  can  select  units  that  will  distribute  air  in 
a  one-,  two-,  three-,  or  four-way  pattern  . . .  and 
you  can  select  from  a  wide  range  of  square  and 
rectangular  sizes.  An  added  advantage ...  if  and 
when  requirements  change  in  the  conditioned 
space,  it  is  an  easy  matter  to  install  a  core  with 
a  different  air  pattern  arrangement. 


T  &  B  Type  M  Diffusers  are  attractively  styled 
and  can  be  furnished  with  four  margin  styles 
.  .  .  beveled,  fiat,  flush,  or  drop-collar  .  .  .  de¬ 
signed  for  various  types  of  ceiling  mountings. 

For  complete  details,  see  your  nearest  Tuttle 
&  Bailey  Representative  or  write  us  direct. 


Tuttle  &  Bailey  Pacific.  Incorporated.  City  of  Industry.  California 
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PEAK  PERFORMANCE  PARTNERS... 

with  all  these  "first”  features 


•  One  indicator  for  Refrigcranta  12-22-40  &  SOO.  Green 
always  means  dry.  Chartreuse  is  the  caution  signal, 
and  when  the  indicator  turns  to  Yellow,  the  system 
is  too  wet! 

•  Color  changes  are  easily  distinguished  and 
reversible. 

•  An  indicator  protected  from  dirt  by  a  filter  pad. 

•  Color  change  point  that  is  reliable  and  accurately 
calibrated  to  temperature. 

•  Can  be  installc*d  anywhere  in  the  liquid  line. 

•  A  full-view  sight  glass  —  large  viewing  area. 

•  Double  gasket  —  each  a  molded  wedge  providing  a 
positive  leakproof  joint. 

•  Connections  —  flare,  swivel  nut  or  sweat. 

•  Disassembly  not  required  during  installation  of 
sweat  connection  types. 


•  The  desiccant  is  formed  into  a  molded  porous  core. 

•  It  cannot  powder. 

•  It  cannot  pack. 

•  The  refrigerant  cannot  channel  around  the 
desiccant. 

•  It  provides  full  line  flow  protection  in  every  size. 

•  Filtering  instead  of  straining. 

•  Corrosive  acids  are  adsorbed  and  retained  within 
the  core  itself. 

•  Maximum  drying  thru  highest  degree  of  activation. 

•  Moisture  and  tamper  proof  sealed  fittings. 


V'rite  for  Bulletin  70-10  on  the  Sporlam 
See*  All  and  Bulletin  40-10 
on  Sporlan  Catch- AlU! 


See  your  friendly  Sporlan  Whole¬ 
saler  and  ask  him  about  these  two 
Peak  Performance  Partners! 


By-pass  kits  available  for 
economical  installations  on 
large  liquid  lines! 


SPORLAN  VALVE  COMPANY 

7525  SUSSEX  AVENUE  ST.  LOUIS  17,  MISSOURI 
EXPORT  DEPT  85  BROAD  STREET  NEW  YORX  4,  N  r. 
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CENTER  —  Prevention  ol 
*'croM-tnlk’’  noiae  between 
doctor**  offices  was  one  of 
the  primary  reasons  for  ae- 
ledinc  G-B  DUCT  for  this 
conunerdnl  duct  installation. 
Because  G-B  DUCT  is  made 
entirely  of  insulation,  en¬ 
cased  in  a  vapor  barrier 
sleeve,  acoustical  and 
thermal  protection  are 
“built-in**. 


Everything  about  thi$  prefabricated  glaae  fiber  duct 
make*  it  ideal  for  commercial,  institutional,  as  well  as 
residential  use.  For  additional  product  information,  in- 
staUation  instructions  and  sample  specs,  write  today. 

222  West  10th  Street,  Ksnaas  Gty,  Mo. 

TWmel  and  acoustical  glass  fiber  insulations  .  .  .  Molded  glass  fiber  pip#  insulation 
Couplings  and  fittings  for  plain  and  grooved  and  pipe. 


KANSAS  CITY  CARDEN  APART- 

MENTS— Economy  and  speed  of  in¬ 
stallation  were  two  reasons  ediy  G-B 
DUCT  was  selected  for  this  commercial 
duct  job.  Completely  prefobrieated  at 
the  factory.  G-B  DUCT  comes  in  round 
6'  ready-to-use  sections  that  can  be  in¬ 
stalled  in  almost  half  the  time  required 
for  insulated  metal  duct. 


CLEVELAND  TV  STATI0N>- 

Eliminaticn  of  npSMs  was  a  must  in 
this  remodeling  job  sriiidi  included 
a  new  air  conditioning  and  heating 
system.  Acoustically  eftideat  G-B 
DUCT  was  the  logical  choice  for 
the  ductwork.  Its  all-glass-fiber  ent- 
struction  soaks  up  nmsSs  before 
they’re  ever  heard. 


CHICAOO  FLORAL  SNOP-a  substantial  reduction  in  electrical  bflls 
convinced  the  operators  of  this  floral  diop  that  there*s  nothing  better  than 
G-B  DUCT  for  air  coiKlitiottinf  duct  systems.  The  unifonnly-tbick.  seam¬ 
less  walls  of  G-B  DUCT  hold  bent  gain  to  a  minimum,  thus  allowing  the 
cooling  equipment  to  operate  more  efficiently. 


”Prefab”  Glass  Fiber  G-B  Duct  Proves 

_  I 

Ideal  for  Commercial  Duct  Systems! 
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Thermo*  EXPANSION  VALVES 

for  all  reingerantf  from  200  fons 


SOLENOID  VALVES 

Sizci  A  Typ»  for  «v«rx  application  and  refrigerant 


Venturi-Flow 

DISTRIBUTORS 


Float 

SWITCHES 


P.O.S.  PILOT  OPERATED  THERMO^  VALVE 


f/je  one  complete  line  of 


FOR  AIR  CONDITIONING 
AND  REFRIGERATION 


II  Pfl  valves  •  CONTROIS 
ILuU  STRAINERS  •  MSTRIMITOIS 

FOR  EVERY  APPLICATION-DIRECT  EXPANSION  OR 
FLOODED  SYSTEMS 


NEPtlGERANT  STRAINESS 

maximum  Screen  oreo— 
Sizes  A  Type  for  ever/  opplkolion 


Use  and  Specify  ALCO  Controls 
the  one  complete  line  designed  and 
engineered  for  trouble  free 

performance. 

See  your  Alco  Wholesaler — Write  for  Specification  Details 


•  BUY  SECURITY 
•  BUY  QUALITY 
•  BUY  ALCO 


Advanced  engineering  features 
assure  high  performance  of 
Trane  Coils! 

The  Trane  Sigma-Flo  Fin  design  increases  heat 
transfer  efficiency.  Casing  design  reduces  over-all  di¬ 
mensions,  eliminates  air  by-passing  the  coil,  minimizes 
moisture  carry-over  on  dehumidifying  coil.  Heating 
coils  featiu'e  a  non-freeze  design  with  one-inch  O.D. 
tubes  as  standard.  The  cooling  coil  line  features  an 
all-purpose  coil,  a  completely  drainable  coil,  a  com¬ 
pletely  cleanable  coil  and  a  direct  expansion  coil. 


Sigma-Flo  Fins  have  S-shaped  contours  to  assure 
uniform  air  turbulence  over  the  total  hn.  The  result  is 
high  heat  transfer  efficiency.  Tubes  are  mechanically 
exfianded  into  wide  fin  collars  to  provide  a  |)ermanent 
solderless  bond. 

These  advanced  engineering  features  are  yours 
in  standard  Trane  Coils— priced  comfwtitively  with 
conventional  coils!  Ask  your  nearby  Trane  Sales 
Office  for  complete  facts  on  these  coils— and  about 
the  cooling  coil  selection  method  (exclusive  with 
Trane)  that  saves  time,  assures  unparalleled  pin¬ 
point  accuracy! 


Here’s  why  TRANE  Climate  Changers  solve  more  difficult 
application.  Installation  and  maintenance  problems: 


•  Compactnes*.  Substantially  reduced  dimensions  solve 
problems  of  limited  installation  space  while  maintain¬ 
ing  top  performance. 

•  More  siz«».  For  efficient  application  flexibility,  there 
are  14  sizes  in  the  Standard  (draw-through)  type,  and 
13  sizes  in  the  Multi-Zone  double  duct  (blow-through) 
type.  Each  type  covers  the  range  of  6  to  63  sq.  ft. 
coil  face  area. 

•  Reliable  ratings.  Trane  Climate  Changers  are  fully 
tested  and  accurately  rated  as  complete  assemblies. 
9  Exclusive  one-inch  O.D.  tube  non-freeze  steam  coil.  Pro¬ 
vides  uniform  leaving  air  temfHjrature  over  full  face 
area  of  coil  down  to  6  |)er  cent  of  full  loading. 


#  Exclusive  Multi-Zone  damper  design  provides  [)Ositive 
all-round  seal  for  both  hot  and  cold  decks  to  elimi¬ 
nate  leakage. 

•  Life-lubricated  ball  bearings  prevent  start-up  damage 
due  to  improjwr  on-the-joh  lubrication  procedures. 
Eliminates  time-con.suming  lubrication  maintenance. 

•  Improved  mixing  box  and  dam{>er  design  assures  com¬ 
plete  mixing  of  outside  and  return  air,  eliminates 
stratification. 

#  Complete  fan  assembly  electronically  balanced  in  unit 
before  shipment,  assures  unit  will  o|)erate  without 
vibration. 


air  handling  problems 
Station  Climate  Changers ! 


Superior  versatility.  Unmatched  flexibility. 
Wider  range  of  sizes.  And,  an  advanced 
coil  design,  exclusive  with  Trane! 


Here  is  the  latest  advance  in  central  station  air 
conditioners;  Trane  Climate  Changers,  with 
exclusive  engineering  features,  quality  built 
throughout.  These  units  are  highly  compact, 
have  unequaled  versatility;  and  there  are  over 
100  standard  units  to  enable  you  to  meet  the 
exact  requirements  of  any  job  more  accurately. 

You  can  select  Trane  Climate  Changer 
units,  step-by-step,  to  meet  the  most  exacting 
job  specifications.  The  result  is  a  system  of 
perfectly  matched  com|X)nents  to  meet  your 
specific  air  conditioning  requirements.  There 
are  draw-through  and  Multi-Zone  models — 
available  in  both  medium  and  low-pressure 


types,  in  a  widened  range  of  capacities  from 
1,200  to  47,000  cfm. 

Ratings  for  consistent  and  accurate  perform¬ 
ance  of  Trane  Climate  Changers  have  been 
established  after  nearly  30,000  man  hours  of 
engineering,  research  and  testing. 

The  Climate  Changer  fan  assembly  is  elec¬ 
tronically  balanced  before  shipment  to  provide 
greater  protection  against  vibration. 

Next  time  you’re  planning  a  job  calling  for 
a  central  station  unit,  ask  your  nearby  Trane 
Sales  Office  for  complete  facts  on  the  Climate 
Changer  line.  Or,  if  you  prefer,  write  directly  to 
Trane,  Co^,  Wisconsin. 


For  any  air  condition,  turn  to 

TRRnE 

MANUFACTURING  ENGINEERS  OF  AIR  CONDITIONING, 
HEATING,  VENTIUTING  AND  HEAT  TRANSFER  EQUIPMENT 

TNI  Ta«ll|  COaPANT  lA  CHOttl  Vit.  •  tCtANTOM  MfA  DIV  .  tCtAMTOM  P*  •  CL tVILl I  MPA  DIf.. 
CkASllVtlLI  TINN  •?•«»!  COMPANT  or  CANADA  ilMlTID  TODONTO  •  1 00  U.  t  AND  1 1  CANADIAN  OfflCtt 


Typ«  N  tt*am  coil,  non-fnx'ZP  dc- 
siicn,  with  one-inch  O.I).  IuInw  that 
provide  unif(»rm  tenii)ernture  dia- 
trihution  acroiw  coil  fnc-e.  I’oaitive 
protection  nKninat  freeze-iip. 


TypoW  all-purpoae  water  cooling  coil,  from 
return  end.  KugKcd  caat-iron  headers  with 
hydrodynamic  design  provide  most  efficient 
flow  distribution,  assure  uniform  distribution 
to  all  tubes  and  minimum  pressure  drop. 


Now  Sigmo-Flo  Fin  features  wavy  design  that  improves  heat  transfer 
efficiency,  nwults  in  more  compact  design.  Fins,  die-formed  in 
multiple  stages,  provide  accurate  tube  fits  and  fin  bonding  spacing. 


ii 


See  all  the  extra  features  you  get  in 
Grinnell  Concrete  Inserts... at  no  extra  cost! 


CffINNfU  WEDGC  TYPE  CONCREH  INSERT  (S*mI).  NO.  Ml  - 
I.  Nut  end  rod  may  bo  prootiomblod  for  fad  instollation  2. 
Wodgo-tKopod  body  comproitoi  in  concroto  for  oxtro  ttrongtb 
3.  Knockout  (oiroody  romovod)  toolt  out  concroto  4.  Full  1^  inch 
lotorol  odjuttmont  S.  Support*  up  to  1200  lb*. 


GRINNEU  UGHT  WEIGHT  CONCREH  INSERT  (Stool),  FIG.  MS  — 
1.  Oo*ignod  for  ligkt^duty  u*o  in  concroto  2  inchot  and  tHidtoc 
3.  Archod  Aongo*  toko  roinforcing  rod*  3.  Knockout  tool*  out 
concroto  4.  Full  2  inch  lotorol  odjuttmont  S.  Support*  up  to 
400  lb*. 


GRINNEU  SCREW  CONCRETE  INSERT  (Mollooblo  Iron).  FIG. 
151  —  1.  AAollooblo  iron  for  oxtro  ttrongtii  7.  Pipo  *ixo*  through 
12  incho*.  3.  Support*  up  to  2,120  lb*.  GRINNEU  EXPANMON 
CASE  (MoNooblo  Iron),  HG.  117  —  1.  Mollooblo  iron,  codmium 
plotod,  a*»uro*  high  ro*i*tonco  to  impoct,  corro*ion  2.  Pipo  *ito* 
through  16  incho*  3.  Rod  moving  upward  forco*  wodgo-*hapod 
nut  downward,  expanding  and  locking  ca*o  in  concroto  4.  Sup¬ 
port*  up  to  1300  lb*. 


GRINNEU  Ci  "Clotod  Rock"  CONCRETE  INSERT  (MoHooMo  Iron). 
FIG.  3t2  —  1.  Ono  body  *ixo  occommodoto*  3  *ixo*  of  rod* 

2.  Slot  toko*  roinforcing  rod*  to  a**uro  moximum  lood  rating. 

3.  Ono-pioco  body  provont*  concroto  *oopogo  4.  Tooth  on  intort 
ond  nut  hold  rod  firmly  in  ploco  S.  Homogonoou*  compotitlon 
of  mollooblo  iron  throughout  4.  Support*  up  to  1430  lb*.  (Alto 
ovoiloblo  in  tmollor  "C4-JUNIOR"  *ito  that  tupport*  up  to 
770  lb*.) 


You  get  more  for  your  money  from  Grinnell,  because 
Grinnell’s  huge  volume  reduces  production  costs  . . . 
lowers  prices  right  into  line  with  competitive 
inserts  offering  much  less. 

Look  at  all  you  get  with  Grinnell  Inserts:  wider 
choices  of  types  and  sizes  . . .  better  quality  control 
. . .  published  ratings  for  all  inserts !  Faster  delivery 
from  nationwide  warehouses,  too.  Moreover,  you 


receive  dependable  field  service  by  trained  Grinnell 
personnel  ...  no  matter  how  far  from  the  job  site 
the  sale  was  made!  Grinnell  Company,  277  West 
Exchange  St.,  Providence  1,  R.  I.  Branch  ware¬ 
houses  in  principal  cities. 

Remember,  The  Best  Costs  No  More  —  from 
A  merica’s  #i  Supplier  of  Pipe  Hangers  and  Supports 


Call  your  local  Orinnall  Distributor  for  pips  hangars,  east 
and  mallsabis  Iron  fittings,  stssi  nippiss,  wsiding  fittings, 
Orinnoll  -  Saundsrs  Vaivss,  unit  hsatsrs  -  all  mads  by 


GRINNELL 
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How  the  REMITE'  seal  in 

Bag*  centrifugal  pumps 

assures  leak-proof  operation 


A  new  material,  called  "Remite,”  developed  in  the  Research 
Laboratory  of  the  Bell  &  Gossett  Company,  simplifies  the 
problem  of  keeping  water  out  of  the  bearings  of  centrifugal 
pumfis. 

"Remite”  is  almost  diamond-hard... easily  cuts  glass... 
corrosion-resistant  as  well  as  wear-proof.  In  all  B&G  Uni¬ 
versal  and  industrial  pum{)s  it  is  used  as  a  floating  seat 
facing  a  carbon  seal.  This  unique  combination  eliminates 
pump  leakage  and  gives  trouble-free  service  even  when  the 
pum|ied  liquid  contains  foreign  material. 

"Ramite”  is  also  produced  commercially  for  a  wide  vari¬ 
ety  of  applications  where  hardness  and  wearing  qualities 
are  im|x)rtant.  It  has  high  flexural  strength  and  has  corro¬ 
sion-resistant  qualities  against  a  large  number  of  chemical 
fluids.  Electrical  insulating  pro(>erties  are  good  at  both 
high  and  low  frequencies. 


Ponitinn  of  ”  Hrmitr"  Sral 
an  UM-d  tn  HA(1  lJnn<rntal 
Pump  a  unit  huilt  nprci- 
firally  for  um-  in  forri^  hot 
water  neatinp  nyntrmn  and 
noted  for  quiet  operation. 


Dept.  GK-4,  Morton  Grove,  III 


Canadian  Licennee:  S.  /4.  Armstrong,  Ltd.,  1400  O’Connor  Drive,  Toronto  16,  Ont. 


A  DIVERSIfiiO  ilNE  OE  HIGHEST  QUALITY  fRODUCTS 


OiMcss  Air  Comprvuora 


Haai  Exdiongars 


Roortar  Pump*  Pockoga  Liquid  Coolan  Rafrigarotion  Compra«*ort 


Marlow  Pumpt 


You  pay  no  more  for  unequalled  SLOAN  quality 


the  Why”ofan 
Inside  Cover 


•  Remove  the  outside  cover  of  a  Sloan  Royal  Flush  Valve 
and  youMl  find  it  also  has  an  inside  cover — a  functional 
part  not  found  in  other  Hush  valves.  Why  two  cast  brass 
covers  where  seemingly  one  would  tio?  Bet  ause  Sloan 
engineering  found  special  advantages  in  their  combined 
use  to  assure  dependable  trouble-free  Hush  valve  ojR-ra- 
tion.  This  ^^extra”  or  inside  cover  performs  these  three 
vital  functions: 

•  The  contour  of  the  inside  cover  insures  the  proper 
flexing  action  and  long  life  of  the  diaphragm 

•  The  inside  cover  acts  as  a  friction  washer 
protecting  the  diaphragm  from  distortion  when 
the  outside  cover  is  screwed  down 

•  Working  in  cooperation  with  the  outside  cover, 
it  makes  a  stronger  union  of  body  and  cover 

To  be  sure,  it  costs  more  to  produce  the  Royal  with  an 
inside  cover  of  cast  red  brass.  But  this  standard  feature 
contributes  to  the  performance,  protection  and  strength 
of  the  Royal.  It’s  another  bonus  of  quality  you  expect 
from  Sloan.  And  since  you  can  have  Sloan  quality  at  no 
extra  cost,  wliy  not  make  sure  you  get  it. 


SLOAN 


FLUSH  VALVES 


SLOAN  VALVE  COMPANY  *4300  WEST  LAKE  STREET*  CHICAGO  24,  ILLINOIS 
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of  air  conditioning  apparatus 

Although  Buensod- Stacey  is  prob¬ 
ably  best  known  for  its  pioneering 
and  development  of  dual-duct  air 
conditioning  system  devices,  that* s 
not  all  we  do.  Far  from  it,  the 
Buensod  family  of  air  conditioning 
products  includes  such  items  as 
Dual  PUipose  Units,  air  washers, 
automatic  dampers,  humidifiers  and 
dehumidifiers,  louvers,  spray 
nozzles,  and,  of  course,  dual-duct 
and  single  duct  units.  Every  one 
has  been  engineered  to^^provide 
maximum  on-the-job  performance. 
There's  probably  a  spot  for  Buensod 
equipment  in  your  next  installation. 
Write  for  complete  information. 


Alt  CONMTIONINO.  HEATHie  AND  VINTILATINO,  NOVEMtEt.  1*40 
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one  p-k  scalefree  230*  used  for- 

1  -  supplying  all  domestio  hot  water 

2  -  for  baseboard  radiant  heating 

3  -  for  reheat  in  air  conditioning  system 


NOVEMIER.  19*0.  AIR  CONDITIONIN6,  HEATING  AND  VENTILATING 


To  supply  all  the  hot  water  required  for  domestic  service,  baselxiard  heating,  and  reheat  in  air  conditioning 
system,  owners  of  the  handsome  Carousel  Motel  and  Restaurant  selected  the  new  i*-k  scai  ffrff.  2!^0  . . . 
the  industry’s  first  indirect  gas  fired  storage  water  heater.  »  »  »  High  among  reastms  for  choosing  the 
f-K  SCALEFREE  230  —  It  won’t  scale,  and  retains  its  rated  efficiency,  l)ecausc  heat  transfer  occurs  below 
the  temperature  at  which  scaling  minerals  precipitate. 

Quickly  installed  A  complete  and  automatic  package,  the  p-k  scAt.EFRFE  230  can  l)c  skidded  into  place, 
hooked  up  and  checked  out  quickly.  There  is  no  complicated  piping  or  electrical  work  to  run  up 
installation  costs.  No  stack  is  needed  for  extra  draft.  No  foundation  is  necessary. 

"  Factory  insulated  The  p-k  scai.efree  230  is  available  with  factory  insulation  as  illus- 
^  trated.  Factory  application  avoids  the  complications  of  on-the-site  insulating  and 

f  ’  greatly  reduces  costs.  Linings  of  Pre-Kretc*  or  cop|>er  keep  the  storage  section 

of  the  P-K  SCAI.EFREE  230  entirely  free  of  corrosion.  Storage  capacities  range  from 
250  to  4,000  gallons;  recovery  sections  from  .390,000  to  2,215,000  B.T.  H.  The 
versatile  p-k  scalefree  2.30  is  particularly  suited  to  office  buildings,  institutions  and 
schools,  as  well  as  motels.  Complete  engineering  and  performance  data  available 
on  request.  The  Patterson  Kelley  Co.,  Inc. 


Poftorten  Kelley 

Water  Haatar  Oiviaton 

101  Morgan  Avanua.  East  Siroudaburg.  Pa. 


Haotlag-AIr  Conditioning  Contractor,  Kingtton  Elactric  Co.,  Kingtton,  Po. 


Tha  Carousal  Motel  ond  Rattouront,  with  a  capacity  ol  600 
parsons,  recently  opened  at  Wilbes-Borre,  Po.,  is  owned 
by  Williom  Heck,  William  Heck,  Jr  ,  ond  Thomas  Heck.  They 
chose  the  P-K  SCALEFREE  230  becouse  it  offered  ideal  per- 
formonce  and  economy  features  for  a  service  business  such 
os  theirs.  The  Pre-Krete  lined  unit  has  o  storoge  copocity 
of  500  gollons,  ond  a  recovery  rote  of  325  gallons  per  hour 
from  40*F  to  140*F.  aPotant  panding 


You  get  more  versatility  in  these  new 


VCtTICAL 

aOUNTINS 


that  are  built  to  last! 

YOU  CAN  COOL  AND  DEHUMIOIFY, 

HEAT  AND  HUMIDIFY.  FILTER 

AND  CIRCULATE  AIR  FROM 

THESE  COMPACT  HAM 

CENTRAL  SYSTEM  AIR  CONDITIONERS. 

AVAILABLE  IN  3  TO  OC  NOMINAL  TONS 
AND  WITH  MATCHING  HEATING  COILS. 


LOOK  AT  THE  CHOICES  YOU  GET: 

1.  HAM  Turbu-Flo  coils  with  right  or  left-hand  connections. 

Direct  Eipansion  Ccmling  Coils  Chilled  Water  Cooling  Coils 

Non  freeze  Steam  Heating  Coils  Hot  Water  Heating  Coils 

Standard  Steam  Heating  Coils 

2.  Capacities  of  3  to  92  nominal  tons  with  880  to  47,750  CFM 

3.  Cooling  coils  of  1  to  I  rows;  heating  coils  of  1  or  2  rows. 

4.  3  choices  of  coil  face  areas  for  each  model. 

5.  Fin  spacings  of  6,  7,  I  or  10  fins  per  inch. 

S.  Horizontal  or  vertical  mounting;  discharge  m  any  direction. 

7.  Variable  Pitch  drives  on  most  units  for  close  adjustment  of 
air  quantities 

I.  Face  and  bypass  dampers  to  provide  desired  leaving  air  con¬ 
ditions. 


2.  Flush-mounted  panels  look  better,  are  easily  removable  for 
quick  servicing. 

3.  Fully  insulated  cabinets  assure  quiet  operation;  are  attractively 
finished. 

4.  Permanently  sealed  ball  bearings  on  fans  require  no  lubrication 
or  servicing. 

5.  Double  width,  double  inlet  centrifugal  fans  handle  large  air 
quantities  against  static  pressures  up  to  2  inches  water  column. 
Fans  are  statically  and  dynamically  balanced  for  quiet  running. 

6.  Heavy  duty  fan  motors  are  standard  NEMA  frame  sizes  and  are 
positively  mounted  on  adjustable  bases. 

7.  Sound-dampening  vibration  isolators  are  available  for  all  units. 

8.  Halstead  A  Mitchell  Turbu-Flo  coils  have  an  exclusive  stream¬ 
line  fin  pattern  for  better  heat  transfer. 


9.  Mixing  boxes  (with  or  without  dampers)  to  control  proportioning 
of  ventilation  and  return  air. 

10.  High  or  low  velocity  filter  sections  use  throw  away  or  clean- 
able  type  filters. 

11.  Spray  or  steam  grid  humidifiers  lor  proper  addition  of  moisture. 


Hcditead&Mitehell 


HERE'S  WHY  THESE  HAM  UNITS  WILL  ALWAYS  GIVE 
TOP  PERFORMANCE: 

Central  System  Air  Conditioners  •  Cooling  Towers 

1.  Formed  corner  posts  of  heavy  gauge  Steel  provide  a  rugged  frame.  Air  Cooled  Condensers  -  Water  Cooled  Condensers  *  Finned  Coils 


CONDENSED  DATA  ON 


MODEL  NO.  CODE 

11  H  AH  2 

2  sq  It  of 

iKt  irta 

Air  Handler 

Horizontal  Cabinet 
(V  for  Vertical) 

1100  CFM  <0.  MO  FPM 
at  standard  conditions 


MODEL  NO 

NOM¬ 

INAL 

BASIC  CFM 

CFM  PANGEt 
(400  TO  700  FPM) 

NO  OF 
BLOW 

FACE 

APEA  Sq  Ft 

TONS* 

(at  MO  FPM) 

LOW  TO  HIGH 

EPS 

STO 

MEO 

LAPGE 

11  AH  2 

3.0 

1.100 

800  to  1540 

1 

2.2 

24 

30 

15  AH  3 

40 

1,500 

1200  to  2100 

1 

30 

33 

3.9 

21  AH  4 

55 

2.100 

1680  to  2940 

1 

4  1 

45 

5.1 

31  AH  6 

8.1 

3.100 

2480  to  4340 

1 

6.0 

63 

7.2 

36  AH  7 

97 

3.600 

2880  to  5040 

1 

73 

82 

92 

47  AH  9 

12.7 

4.700 

3760  to  6575 

2 

94 

101 

11.3 

62  AH  13 

16.9 

6.250 

5000  to  8750 

2 

125 

13.3 

14  5 

79  AH  16 

21  4 

7.900 

6325  to  11100 

2 

15  8 

188 

202 

108  AH  22 

29.4 

10.800 

8700  to  15500 

2 

21  8 

24  0 

256 

118  AH  24 

31  7 

11.850 

9500  to  16600 

2 

23  7 

274 

29.3 

146  AH  29 

394 

14,600 

11657  to  20200 

2 

29.2 

320 

340 

177  AH  35 

478 

17.700 

14150  to  24800 

2 

35  4 

383 

403 

238  AH  48 

642 

2.'.800 

19000  to  33200 

2 

47  5 

49  0 

51  4 

290  AH  58 

784 

29,000 

23200  to  40500 

2 

579 

610 

638 

340  AH  68 

918 

34.000 

27200  to  47750 

3 

680 

75  7 

78  5 

’Nominal  Tons  are  based  on  (nterini  Air 
conditions  of  K)  0  B  .  67*  IN  B  .  leairing 
air  conditions  of  60  2*  0  B  .  M  I*  Ml  B  . 
4  row  coil.  MO  FPM  iKe  •etocity.  40* 
refiiieiant  temperature,  standard  coil 
face  area  entti  7  fins  per  incli  For 
capacities  with  other  coil  sizes  or  hn 
spacings  refer  to  Bulletin  AHU  100 

•  For  standard  coil  face  area 

EXAMPLE  of 
capacity  ranga: 

Mod*!  47AH9  af  tUndtrd  *tr  and 
rafngatant  condiltont 
CFM  ranges  from  ]  760  to  6  710  Face 
areas  available  are  9  4  10  1  II  3  sq  It 
Coolinj  coil  depth  from  3  to  I  rows  heat 
ing  coil  depth  I  or  7  rows  Fin  spacing  of 
6.  7  6  or  10  lins  per  inch 

Minimum  (tfiacilf  <a  $  93  torn 
BasedonaOOFPM  3  760 CFM  3iowcool 
ingcoil  6hnsperinch  9  4  sq  It  lace  area 

Mtiimum  ctpscilr  it  29  t  lont 
Based  on  600  F  PM  6  '10  CF  M  I  row  cool 
ingcoil  lOhnspeiinch  II  3sq  ft  facearea 


CHOOSE  THE  MOUNTING  ARRANGEMENT  YOU  WANT: 


HORIZONTAL  UNITS 


VERTICAL  UNITS 


CHOOSE  THE  ACCESSORIES  YOU  NEED: 


BULLETIN  AHU-100  CONTAINS  COMPLETE  PNOOUCT  INTONMATION.  WRITE  POR  A  COPT  AND  fOR  PRICES 

HALSTEAD  &  MITCHELL  CO.  •  BESSEMER  BL06.  •  PITTSBURGH  22.  PA. 

j'OUi  u«M  m  USA 


THREAOfO  [SCUTCHIONS 


ADlUSTABlf  THREAOFO  AR 


HTOtOIIOIS 


iNtiicirTO»i 


WM*t  Wifftt  tr  Wabble  ever 


I  ^  SUPPORTS  ffi 


Lett  yea  atfiaet  aad  set 


0ae4.ecb  far  eay  fiitarc  neaatieg 


KKT'*  CARRIBR  ARM 

lACH  fIXTURt  RIGHT 


Nom  you  can  specify  and  install  any  concealed  arm  lavatory  on  these  nenv  Smith 
"SURE  SET"  Carriers  and  know  that  they  are  "SET  FOR  SURE  and  WILL  STAY 
SECURE."  Designed  to  eliminate  any  possibility  of  Lavatory  fixtures  working 
loose  or  becoming  shaky  once  they've  been  installed,  this  new  "SURE  SET' 
design  now  makes  it  easier  to  "SET  EM",  then  "LETS  YOU  FORGET  'EM 
previdet  twice  tbe  bite,  ta  bald  twice  as  tight. 
You'll  find  no  flimsy,  off  center  locking  device  or  toggle  bolts  to  work  loose 
on  this  carrier  A  new  adjustable  DUOLOCK  Gripper,  grips  the  center  of 
the  fixture  with  a  well  spaced,  double  wedged,  balanced  bite  that  secures  and 
holds  the  fixture  twice  as  tight,  so  fixtures  can't  work  loose  once  they're  set 

lllDlill^EuEEDDQHH  .  aUgM  tbe  Oee^JCk  with  every  fixtere. 

"SURE  SET"  slotted  arms  let  you  slide  and  set  the  Duo-Lock  Gripper  at  the  exact 
position  required  to  align  the  take  up  screw  with  the  punchings  in  each  fixture 

't  wiggle,  wabble,  er  leasee  ever. 

Heavy  cast  chrome  plated  escutcheons,  thread  directly  onto  each  carrier  arm 
to  insure  perfect  alignment  and  hold  it  permanently  tight. 

.  .  far  easier  iestailatiee  aad  adjestaeet. 

With  this  carrier  there  are  no  set  screws  to  get  buried  in  the  wall  and  cause 
trouble.  for  these  "SURE  SET "  Arms  thread  directly  into  the  carrier  support 
brackets  to  make  it  easy  to  install  and  adjust  the  carrier  arm  length  to  the 
exact  dimension  required,  after  the  finished  wall  is  installed 


IRIDITF  PROTtCTIVt  PIAUD 


.  agaiest  rest  aad  carresiea. 

Each  "SURE  SET"  Arm  assembly  is  plated  with  Gold  Bright 
IRIDITE  which  provides  three  times  more  protection  against 
rust  and  corrosion  than  even  previously  used  cadmium  plating 


Uwitw.Ntw  Jmty 


LAVATORIES 


WORK  LOOSE 


ONCE  THEY'RE  INSTALLED 
ON  THESE  NEW 


JAY  R.  SMITH 


**SURE  SET'  Concealed  Arm  LAVATORY  CARRIERS 
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AMD  HOLDS  IT  TWfCf  AS  TIGHT 


New  Due-Lack  Gripper 
TWICE  THE  BITE 
HOLDS 

TWICE  AS  TIGHT 


“DUAL  DENSITY”. 

announcing  an  entirely  new 
concept  in  fire-resistant  and  sound 
absorbent  Fiber  Glass  duct  liner 
from  Johns-Manville 


J-lTs  MBW 

MICRO-BAR 

GIVES  YOU  THESE 
IMPORTANT  ADVANTAGES: 

•  Extremely  Low  Fire  Hazard  Rating 

•  Tough  Surface  That  Re$i$t$  Air  Eroeion 

•  Eliminatee  Need  For  Metal  Nonnge  Johns-Manville 

•  Greater  Holding  Power  For  Pine 

•  Eaey  To  Apply  By  Conventional  Me^todi 


FIBER  GLASS 


INVCCTB) 

BATTS  AND  BLANKETS 

IM  Om  SOO  Ft 

FIK  NAZAIO  CUSSIFKATION  (tasid  m  100  for  mOtooM  M  Ook) 

HMEB  ipiOl  I J  nM  iSSniSMiB  Z>  lEMM  IlifWBpiE  ) 

141M  PtIHm  IN 


MICRO-BAR'S  Dual  Density  gives  you 
a  resilient,  light-density  backing  for 
greater  noise  absorption  and  thermal 
rt^sistance. 


S 
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It's  a  NASH  Heating  Pnmp,  PLUS! 


The  type  CSI 

NASH  Heating  Pump  sets 
a  new  standard  of  economy 

Now  a  Nash  quality  Vacuum  Heating  Pump  can  be  eco¬ 
nomically  installed  and  operated  on  any  steam  heating  job. 
Engineered  for  high  performance  and  low  installed  first 
cost,  this  new  pump  still  makes  use  of  time  tested  Nash  prin¬ 
ciples  of  operation. 

The  Nash  CSI  has  generous  air  capacity  and  features  a 
wide  choice  of  water  capacities  and  discharge  pressures.  The 
right  combination  of  capacities  is  at  hand  to  match  the  re¬ 
quirements  of  the  job.  It  is  no  longer  necessary  to  pay  extra 
for  a  pump  with  excessive  water  capacity,  excessive  discharge 
pressure,  or  in  an  attempt  to  get  adequate  air  capacity. 

With  this  advanced  design.  Architects,  Engineers  and  Con¬ 
tractors  will  find  answers  to  many  heating  system  problems. 
Send  for  bulletin  now. 


ECONOMY  IN 
FIRST  COST 

ECONOMY  or 
INSTRLLRTION 

ECONOMY  or 
OPERRTION 

ECONOMY  or 
MJUNTENRNCE 


All  CONDITIONING.  HIATING  AND  VINTILATING,  NOVIMIEI.  HiO 
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Methods  for  Control  of 

Reciprocating  Water  Chillers 


RICHARD  STAMM 

R«ciproc«ting  Compr«ssor  and  Cold  Gonorator  Dapt. 
Tka  frana  Company,  La  Crotta,  Wis. 


This  study  will  cover  all  phases  of  the  control  of  recipro¬ 
cating  chillers.  Beginning  with  a  comprehensive  review 
of  methods  of  capacity  control,  the  article  will  then  analyze 
the  various  systems  for  controlling  chilled  water  tempera¬ 
ture.  The  reader  will  be  guided  through  each  system  by 
means  of  a  description  which  is  supplemented  by  a  control 
diagram  and  a  temperature  vs.  system  load  chart.  Follow¬ 
ing  is  Part  I  of  a  two-part  series. 


r^FFKCTIVK  ro.VTKOL  PLAYS  A  VITAL  ROLE 
• in  th*‘  of  any  n‘fri>r»*rati«)n  or  air  condi- 

tioninjr  systom.  A  carefully  <h*si>rned  control  circuit 
niake.s  the  sy.stem  more  vers;itile  and  t*conomical  to 
ojK-rate. 

In  order  for  an  air  conditioninsr  .system  to  take  full 
advantatre  of  the  In-nefits  of  chilled  water  as  a  coolinK’ 
medium,  it  is  necessary  to  have  an  accurate  and  effi¬ 
cient  control  .system. 

It  is  .som<*time.s  iwrmissihle  to  allow  tem|H*rature.s 
within  a  space  to  vary  a  jrreat  d»*jil  between  full  load 
and  lijrht  load  conditions.  For  a  .system  of  this  tyjK*.  it 
would  be  reasonable  to  allow  up  to  a  5-  to  10-dejr  h' 
variation  in  the  chilled  water  temperature,  or  to  use 
a  din*ct  exiuinsion  tyjK*  system. 

However,  in  a  sy.stem  where  temp<*rature  and  humid¬ 
ity  are  to  be  held  within  close  tolerances,  it  is  tn*cessary 
to  maintain  a  relatively  constant  water  temin-rature. 


Richard  H.  Sfamm  aarnad  a  B.S.  de9raa  in  9enaral  en9ineerin9 
from  tha  Unifad  Sfafat  Naval  Acadenrty  in  1952.  Affar  9raduafion 
ha  Mrvad  a»  a  liaufanant  in  tha  Navy  for  yaars.  Part  of  this 
fima  ha  tpanf  in  tha  Pacific  and  Koraa,  but  most  of  hit  tarvica 
wat  in  fha  Arctic  and  Antarctic.  Ha  joined  Tha  Trane  Company 


This  control  is  required  in  addition  to  usinjr  tempera¬ 
ture  control  equipment  on  the  air  handling  unit,  such 
as  face  and  bypa.ss  damiH^rs,  reheat  coils,  or  three-way 
valves  in  the  case  of  small  fan-coil  units. 

Usually  in  desijrninjr  the  temiterature  and  humidity 
control  sy.stem,  it  is  as.sumed  that  the  water  entering 
the  air  handlimr  units  is  at  a  constant  temperature. 
The  limitations  of  the  various  types  of  control  .sy.stems 
for  water  chillers  should  thus  be  kept  in  mind  when 
desijrninjf  the  temjH'rature  control  system  in  the  air 
handlin^r  unit. 

Capacity  Control  of  Modern  Reciprocating  Compressors 

Modern  rwiprocatinjr  compres.sor.s,  10  hp  and  larjrer, 
u.sed  in  packajred  water  chillinjr  equipment  today,  have 
.some  arranjrement  for  reducing?  the  compre.s.sor  capac¬ 
ity.  Capacity  is  controlled  by  simply  .startinjr  and  stop- 
pinjr  compres.sors  smaller  than  10  hp,  but  on  the  larjrer 
compressors  it  is  recojrniztHl  that  about  90*'/r  of  the 
compressor  wear  occurs  during  .start-up.  Startinjr  also 
im{X)ses  additional  strain  on  the  motor  and  starter. 
Therefore,  the  lonper  the  compres.sor  can  be  operated 
iH'tween  starts,  the  longer  it  will  last. 

The  modern  compres.sor  is  jras-cooled  and  cannot  be 
oi>erated  lOO'^f^  unloaded.  Therefore,  the  compressor 
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springs,  and  suction  valve*  H’  is  allowe*d  to  seat.  As  the 
piston  moves  down,  jjas  pressure  from  the  suction 
manifold  forces  valve  W’  upward  and  allows  khs  to 
enter  the  cylinder.  As  the  piston  moves  upward,  the 
sprinjrs  lH‘hind  suction  \alve  U’  force  it  on  its  .s«*at, 
closing;  it,  and  the  jrns  is  compre.Hsi*d  and  forced  into 
the  discharge  manifold. 

Oil  flow'  from  the  oil  pump  to  the  hydraulic  unlojuler 
on  the  cylinder  is  controlled  in  .stweral  ways. 

The  lower  jwrtion  of  FIr.  1  shows  a  typical  suction 
pre.Hsure  actuator  that  will  control  thre«*  st*ts  of  cylin¬ 
ders.  Suction  pn*s.sure  is  allowt*d  to  enter  chamlxT  A 
on  the  out.side  of  Ih*IIows  C  through  jtort  H.  Atmos¬ 
pheric  prt*ssure  is  allowed  into  the  inside  of  bellows  C 
through  port  D. 

The  pressure  of  spririR  K  is  controlled  by  adjust inR 
screw  F.  At  desiRn  loiid,  sprinR  pre.ssure  plus  atmos¬ 
pheric  pn*ssure  balance  aRainst  suction  pressure  to 
maintain  bU*ed  i)ort  /  in  the  fully  clo.sed  jKisition. 

.As  .suction  pre.ssure  decrea.s«*.s,  air  pr»*ssure  plus 
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Fig.  I.  Typical  suction  pressure  actuator  (below)  is  con¬ 
nected  to  hydraulic  unloader,  shown  in  unloaded  position. 

Beside.s  rapid  compres.sor  wear,  cyclinR  with  larRer 
horsepower  motors  to  control  tem[K*rature  in  a  si»ace 
may  be  objectionable  to  the  owner.  Frequent  startinR 
of  larRe  motors  cau.ses  liRht  flicker  and  noi.se.  which 
can  be  disturbinR. 

Nearly  all  modern  compres.sors  are  unloaded  by 
hydraulically  liftinR  the  cylinder  .suction  valve.  The 
top  portion  of  FiR.  1  shows  a  typical  hydraulic  un¬ 
loader  which  lifts  the  suction  valve.  When  the  compres¬ 
sor  is  unloaded.  sprinRs  V  push  i»i.ston  S  u[)ward. 
forcinR  the  oil  out  of  reservoir  R,  pushinR  the  takeup 
rinR  T  upward,  forcinR  the  lift  pins  V  up,  and  liftinR 
the  suction  valve  IF  off  its  seat.  The  refriRerant  now 
works  in  and  out  of  the  suction  manifold  as  the  piston 
moves  up  and  down,  and  no  compression  takes  place 
in  that  cylinder. 

The  top  r»ortion  of  FiR.  2  .shows  the  same  hydraulic 
unloader  with  the  cylinder  loaded.  Oil  pressure  is 
applied  from  the  oil  pump  into  re.servoir  R  which 
depres.ses  pi.ston  S  aRainst  sprinR  V.  This  allows  take- 
up  rinR  T  to  drop,  lift  pins  U  are  forced  dow'n  by  their 


Fig.  2.  Suction  pressure  actuetor  and  hydraulic  unloader 
in  fully  loaded  position. 


Fig.  4.  Electrically  controlled  suction 
pressure  actuator. 


Pig.  3.  Pneumatically  controlled  suction 
pressure  actuator. 


PNEUMATIC 

THERMOSTAT 


BULB  IN 
RETURN  WATER 


DAMPER  MOTOR 


ELECTRIC 

THERMOSTAT 


Bl'i.B  IN 
RETURN  WATER 


.‘»I>rintr  prr.ssun*  is  jrreattT  than  suction  pressure.  Push 
rod  (i  then  depresses  lever  arm  //  which  allows  bleed 
I>ort  /  to  oiM*n.  Oil  pump  pressure  is  applit^d  into  cham¬ 
ber  M  through  connection  A'.  As  bleed  i)ort  I  i.s  opened, 
the  floatin)?  piston  K  is  depn.*ssed  by  spring  O.  Oil  can 
then  bl«*«‘d  out  of  the  hydraulic  unloader  through  line 
/'/  and  into  the  compressor  crankcase  through  port  J. 

The  lower  iK)rtion  of  2  shows  the  suction  pres¬ 
sure  actuator  in  a  fully  loiided  jwsition.  The  suction 
pressure  throujrh  jK)rt  li  is  >rreater  than  the  combined 
spritur  and  air  pressure  inside  the  Indlows,  forcinjr  the 
Im'IIows  and  push  rod  (i  upward.  Lever  arm  //  closes 
bh*«‘<l  jK.rt  1,  and  oil  pump  pre.ssure  is  applied  into 
chamber  M,  forcing  the  floatinjr  piston  K  upward.  As 


the  piston  K  moves  upward,  ball  detent  Y  forces  it  to 
move  in  definite  steps.  Nejrlectinpr  for  the  moment  lines 
P2  and  PS,  tlu.*  floating  pi.ston  K  first  covers  up  the 
IK>rt  to  line  Pi  .so  that  oil  cannot  bleed  into  the  crank- 
ca.se.  Then  it  uncovers  this  port  to  oil  pump  pressure, 
which  is  applied  through  line  Pi  to  the  hydraulic  cyl¬ 
inder  unloader,  causinj?  it  to  load.  Lines  P2  and  PS 
function  similarly  and  in  .sequence,  and  are  connected 
to  other  cylinder  unloaders. 

Fijrure  .3  shows  the  pneumatically-controlled  suction 
pre.ssure  actuator.  Air  pressure  from  a  reverse  actinf? 
pneumatic  thermostat  is  applied  to  the  inside  of  the 
bellows  C  through  port  I).  An  increa.se  in  air  pressure 
causes  the  actuator  to  start  unloading  cylinders  at  a 
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Fig.  5.  Method  of  directly  control¬ 
ling  oil  pressure  to  the  unloeder 
using  three-way  solenoid  valve. 
Here,  valve  is  de-energized  and 
cylinder  Is  unloaded. 


Fig.  6.  When  the  solenoid  valve  is 
energized,  the  normally  open  part 
is  closed,  causing  cylinder  to  load. 


DRAIN  TO 
CRANKCASE 


DRAIN  TO 
CRANKCASE 


higher  .suction  pre.ssure.  A  decrease  in  air  pre.s.sure 
cau.se.s  the  unloadintr  point  to  drop.  In  thi.s  fashion,  a 
compressor  can  be  forced  to  unload  due  to  the  influ¬ 
ence  of  air  pres.sure  from  a  pneumatic  thermostat. 

Fifrure  4  is  an  electrically-controlled  suction  pressure 
actuator.  Air  vent  IJ  is  ajrain  venttnl  into  the  atmos¬ 
phere.  but  the  .sprinjr  adju.stin^r  .screw-  has  bt^en  replaced 
by  a  smooth  rod  and  a  cam  oiK*nitor.  In  this  ca.se, 
sprinfr  pres.sure  can  be  increased  or  decrea.sed  inside 
the  bellow.s,  chanfrinjr  the  .set  point  ;it  which  the  actua¬ 
tor  .starts  to  unload.  The  cam  mechanism  can  Ix*  con¬ 
trolled  from  either  an  electric  or  a  pneunuitic  damper 
operator. 

Fijrure  5  .shows  the  method  of  directly  controllinjr  oil 
pres.sure  to  the  hydraulic  unloader  by  the  use  of  three- 
way  .solenoid  valves.  In  thi.s  ca.se,  one  three-way  sole¬ 
noid  valve  i.s  required  for  each  .set  of  cylinders  to  be 
unloaded.  When  the  valve  is  de-enersriz<*d  (Fi;r.  5),  oil 
is  bled  from  the  hydraulic  unloader  throujrh  the  com¬ 
mon  port  of  the  three-way  valve,  out  the  normally  ojxn 
port,  and  into  the  crankca.se.  When  the  valve  i.s  ener- 
gized  (Fijr.  6),  the  normally  open  port  i.s  closed.  The 
normally  closed  port,  which  is  connected  to  oil  pump 
pre.ssure,  applies  pressure  throujrh  the  common  i)ort 
to  the  cylinder  unloader,  causin^r  the  cylinder  to  k>ad. 

Thi.s  covers  the  basic  types  of  compres.sor  caj)acity 
control  used  for  unloading  on  the  pre.sent-day  {Kick- 
aj^ed  water  chillers. 


Basic  Systems  for  Maintaining  Chilled  Water  Temperature 

F^ach  of  the  different  ty|H>.s  ef  tem|H*rature  control 
.systems  asailable  for  n-cipnK-atin>r  packajred  water 
chillers  torlay  has  inherent  advantages  and  disiidvan- 
tajres.  The  di.scussion  from  thi.s  iK)int  w'ill  concern  it.s«*lf 
with  the  ojxratinjr  charaeteri.stics  of  ♦■ach  ty|K‘  of  con¬ 
trol,  and  its  advantatres  and  di.sadvantitjres  in  various 
in.stallations. 

The  water  temjxrature  contrrd  thermostat  on  n*cip- 
ro<-atin;r  water  chillers  is  normally  kx-atjsl  In  the 
stream  of  water  returninjr  from  the  .system,  rather 
than  in  the  water  k*5ivinjr  the  chiller.  There  are  two 
basic  rea.sons  for  this.  First,  the  reciprwatinjr  com- 
I»res.sor,  by  its  nature,  mu.st  unload  in  steps.  If  the 
temix'rature  control  thermostat  were  in  the  leaving 
water,  the  temix-niture  of  this  water  would  b«*  .-iffected 
very-  rapidly  by  chanjres  in  stepw  of  comi>n*s.sor  caiMic- 
ity  control.  Thi.s  would  cau.se  the  unloaders  to  o.scillate 
and  would  make  objectionable  noi.se. 

Another  rejuson  for  controllinj?  from  return  water  is 
that  thi.s  water  reflects  sy.stem  IcKid  and  will  vary-  in 
temfs*rature,  de{s*ndent  ui»f)n  .sy.stem  requirements. 
Thi.s  m<*jin.s  that  the  thermostat  can  oiM*rate,  for 
example,  over  a  10-dejz  ran^e  lH*twe<*n  fully  losjdfsl  and 
fully  unloadtnl.  If  the  thermwtat  wjis  kx-ated  in  the 
leaving  water,  it  would  have  to  oix*rate  over  a  2-dejz 
ranKe  betwe<*n  fully  loaded  and  unloadtxl.  This  would 
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make  the  IhermosUit  extremely 
sensitive  and  cause  oscillation  of 
the  unlojiders. 

At  present  then*  are  four  systems 
most  generally  ustnl  for  controlling 
the  temjHTature  of  water  leaving 
the  chiller.  These  are: 

(1)  CyclitJ)?  the  compres.sor  or 
compres.sors  with  an  on  I  off 
typ«*  thermostat, 

(2)  Suction  pre.Hsure  unloadinK. 

(H)  Two-statre  evajiorator  con¬ 
trol,  and 

(I)  MfKiulatinK  control  ba.sed  on 
chillnl  water  temis-rature. 

With  each  of  these  tyjws  of  con¬ 
trol,  the  .same  Keneral  .system  wir- 
injf  which  controls  such  thinKS  as 
chillnl  water  pumps,  conden.'wr 
pum|>s,  evai»orative  conden.sers, 
c<K)linK  towers,  etc.,  is  us<*d. 

Fijrure  7  is  a  line  diagram  which 
mak«*s  it  easier  to  follow  the  vari¬ 
ous  control  functions.  As  each  con¬ 
trol  .sequence  is  discu.s.sed,  various 
ty|s*s  of  water  temix-rature  controls 
will  Im*  substituted  in  the  bjisic  .sys¬ 
tem  shown  in  F'ijr.  7. 

Fitrure  K  is  a  typical  chilhxl  wa¬ 
ter  .systi-m  control  dia^rsim  showiriR 
the  connections  for  these  various 
com|K>nent.s. 

System  Safety  Controls 

In  mo.st  water  chiller  sy. stems, 
there  are  five  basic  .safety  controls. 
The.se  are: 

( 1 )  The  compres.sor  motor  over- 
IfXKl  relay  with  manual  res«*t 

i  . 

(2)  The  compressor  motor  hijrh 
U*miH‘rature  control  with  au¬ 
tomatic  reset  (MT), 

(It)  The  oil  failure  switch  with 
manual  re.set  (OPCf, 

(1)  The  hijrh  pre.ssure  cutout 
with  manual  re.set  iRPC}, 
and 

(5)  The  fns'ze  prot«*ction  ther- 
mosUit  with  manual  re.s«*t 
tTC-2). 

The  function  of  all  of  these  .safe¬ 
ty  controls  is  self-explanatory.  Note 
that  only  one  control  has  an  auto¬ 
matic  n*set,  and  in  FIk.  7,  note  the 
aml>er  pilot  lijrht.  When  the  water 
temjH'rature  control  and  the  other 
oix*ratinK  controls  are  callinjr  for 
coolinjr,  this  pilot  lijrht  will  lx*  on 
and  the  compres.sor  will  Ik*  runninjr. 
If  one  of  the  safety  controls  is  open, 
this  amlK*r  pilot  lijrht  will  be  on; 
however,  the  compr«‘s.sor  will  not  be 


Fig.  7.  Here  is  the  basic  chilled  water  system  wiring  diagram  for 
tracing  control  functions.  This  diagram  will  be  repeated  in  Part  2 
(nert  month)  to  illustrate  the  various  systems  for  controlling  chilled 
water  temperature. 
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NOTE  JUMfH  lEIMIMlS  J  *N0  4 
WHEN  NO  (OOIM6  TOWtl  01 
EVWOMIOI  (ONOENyi  R  USED 


Rg.  8.  Typical  chilled  water  system  control  diagram. 


runninjr.  In  this  fa.shion,  it  is  ver>'  ea-sy  to  tell  exactly 
what  the  system  failure  is.  This  is  done  simply  by  find- 
injr  which  of  the  .safety  controls  will  start  the  compres¬ 
sor  by  pushintr  the  manual  resets.  If  none  of  them  will 
.start  the  compressor  in  this  fashion,  then  the  control 
with  the  automatic  reset  mu.st  be  out. 

The  .sequence  of  ot)t*ration  for  all  of  the  unloading 
systems  is  the  .same,  rejrardless  of  the  type  of  tempera¬ 
ture  control  u.sed. 

The  start  button  for  the  chilled  water  circulatinjr 
pump  !  MS-21  is  manually  pushed.  This  enerjrizes  the 
holding  coil  of  MS-2,  completinjr  the  circuit  through 
the  MS-2  overloads,  .startinjr  the  circulatirur  pump, 
enerjrizinfr  MS-2  holding’  coil  until  interrupUKi  by  oi)en- 
intr  the  circuit  with  the  stop  button,  or  by  ojjeninjf 
of  MS-2  overloads. 

The  .second  auxiliar>'  contact  of  MS-2  al.so  closes, 
enerfrizinjr  the  temperature  control  circuit.  When  the 
temperature  control  is  calling  for  coolinK’.  the  circuit 
between  terminals  1  and  2  will  be  completed,  enerjriz- 
inpr  the  noncyclinj?  pumpdown  relay  iCR). 

When  the  contacts  CR  clo.se,  power  is  applied 
throujfh  terminal  3  to  .start  the  condenser  water  pump, 
or  evaporative  conden.ser  fan  motor,  through  starter 
MS-3. 


\  set  of  auxiliary'  contacts  on  MS-3  enerjrizes  the 
coolinjr  tower  fan  or  evaiK)rative  conden.s<*r  jHimp 
through  starter  .\IS-i,  and  the  rompn's.sor  motor 
.starter  >  MS-I  i  throuKh  the  followinjr  sjifety  controls: 

(1)  Motor  temi>erature  cutout  i.MT), 

(2)  Fre«*ze  prot«*ction  thermostat  iTC2t, 

(2)  R«'frijferation  pressure  controller  iRPCi,  and 

(4)  Oil  protection  control  litPCi. 

MS-I,  as  shown,  is  a  two-step  increm»-nt  stiirter.  Coil 
l.M  is  first  energized,  closinj?  contacts  IM  which,  in 
turn,  enerj^ize  half  the  motor  windinjr,  starting  the 
motor  on  a  nducEd  current  inrush.  The  coil  of  the  time 
deljiy  I  TRi  is  al.so  enerjriz<d.  Two  .seconds  after  IM  is 
ener>riz»d.  coil  2.M  is  enerj?iz«d  and  the  whole  motor 
windinjr  is  in  oi)eration. 

The  compres.sor  motor  overlojid  lO.L.t  is  usually  of 
an  ambient  comp<*n.sated.  thn*«*-letr  protection  variety, 
and  hits  only  one  contact  which  completes  the  start in»r 
circuit  for  MS-1. 

The  entire  control  circuit  should  be  fu.sed  In  ca.se 
of  a  .short  circuit. 

The  item  shown  at  the  Indtom  of  Kijr.  7  is  a  crank- 
ca.st*  heater  iCCHi,  sized  for  continuous  oin-nition  to 
prevent  the  condensinjr  of  liquid  ndri^erant  in  the 
compres.sor  crankcase. 


Part  2  of  this  study  will  appear  in  the  December  issue  of  Air  Conditioning, 
Heating  and  Ventilating.  Part  2  will  analyze  the  various  methods  of  controlling 
chilled  water  temperature  and  will  include,  for  each  method,  a  control  dia¬ 
gram,  temperature  vs.  system  load  chart,  and  recommended  applications. 
These  topics  will  be  covered: 

Cycling  the  Compressor 

Temperature  Control  Based  on  Suction  Pressure  Drop 
Water  Temperature  Control  by  Controlling  Evaporator 
RjII  Modulating  Water  Temperature  Control 
Critical  Areas  of  Operation 
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Fresh  Recruits 
from 

Farmingdale 


SkilUd  ftchnicians,  graduates  of  a  two-year  technical  school  on 
Long  Island,  are  taking  their  places  in  heating  and  air  conditioning. 


I'^WO-YKAR  t»*chnical  institutes 
and  community  colleges  arc  bc- 
cominjr  more  nunwrous  throughout 
the  Unit<*<l  States. 

Men  and  women  are  (rraduatinK 
in  a  wide  variety  of  occu|Kitional 
areas  in  manufacturing,  aKricul- 
ture,  and  the  .service  industries. 
Ai  Karminjrdale,  Ix)n»r  Island,  the 
State  University  of  New  York 
.Atrricultural  and  Technical  In¬ 
stitute,  a  two-year,  state-supi)orted 
colleRe  is  awarding  the  dejrree  of 
Associate  in  Applied  Science 
(.•\.A.S. ),  in  twenty-five  area.s.  Ani¬ 
mal  science,  frozen  foods,  biolo^rical 
technoloK.v,  advertising  art  and  de- 
sitrn,  aircraft  ojieration.s,  and  air 
conditionimr,  heatin^r  and  refrifrer- 
atiriK  are  amonir  the  offeririKS,  to 
name  a  few  of  the  areas. 

At  the  invitation  of  Profe.s.sor 
William  W.  Rojrers,  Chairman  of 
the  Institute’s  Department  of  Me¬ 
chanical  Technolojry,  we  went  out 
to  Karminirdale  to  see  for  ourselves 
what  the  two-year  .schotd  is  all 
al)out.  particularly  as  it  affects  our 
industry. 


Air  conditioning,  heatinjr  and  re- 
frijreratiiiR  is  one  of  several  tech¬ 
nical  curriculuma  that  center  in  the 
Industrial  TechnoloKy  building  of 
SUATI,  a  hand.some  two-story 


structure  built  in  1952  and  .set  off 
from  the  others  by  spacious  lawns 
and  tree-line<I  walks,  presenting  a 
truly  colleRiate-like  atmosphere. 
The  building  itself  is  modern,  well- 
lighted.  and  impres.ses  the  visitor 
with  its  many  well  laid  out  lalxira- 
tories  and  cla.ssrooms.  The  hundreds 
of  younjr  men  and  women,  in  their 
late  teens  and  early  twentie.s,  studi¬ 
ously  enRaired  in  cla.ssroom  study  or 
in  informal  Rroupinjr.s,  relaxing  in 
the  lobby  and  halls,  brought  us 
back,  nostalgically,  to  our  own 
(four-year)  college  days. 

The  typical  entering  .student  is 
a  .seventeen  and  one-half  year  old 
hijrh  .school  jrraduate  with  a  Rood 
backRround  in  math  and  physics. 
.•\ccordinR  to  As.sociate  Professor 
Frank  S.  Pyne,  who  tauRht  air 
conditioniriR.  heatiiiR  and  refriper- 
atinjr,  today’s  student  is  not  as 
sure  of  him.self  as  were  the  veterans 
of  World  War  II  who  made  up  the 
student  IkkIv  in  1946  when  this  cur¬ 
riculum  was  started.  The  colleRe  it- 
.self  was  started  in  1912. 

The  demand  for  jrraduates  of 
the  air  conditioninR,  heatinj?  and 
refriReration  proRram  by  con.sult- 
iiiR  enRineerinR  firms,  contractors, 
and  manufacturers  is  hiRh.  In  many 
ca.ses  they  .start  as  draft.smen,  and 
eventually  become  desiRners,  or  be¬ 
come  .sales  application  enRineers. 


There  are,  at  lea.st,  two  to  three 
requests  for  each  man  Rraduated. 
There  are  many  problems  confront- 
inR  FarminRdale  in  attracting 
enouRh  younR  men  to  enter  this 
field;  this  condition  is  prevalent 
elsewhere.  There  are  several  rea- 
.sons  advanced  for  this  inability  to 
attract  as  many  men  as  industry 
needs.  AmonR  them  are: 

1.  The  hiRh  .school  student  can¬ 
not  identify  this  proRram  with  any 
form  of  enRineerinR  with  which  he 
may  be  familiar,  as  with  the  Me¬ 
chanical,  Aircraft,  or  Electronics 
fields. 

2.  The  indu.stry  itself  rarely 
Rlamorizes  the  need  for  enRineers 
and  technicians  in  this  field.  One 
article,  a  Rood  one,  by  Cloud  Wamp¬ 
ler  appeared  on  the  financial  pages 
of  the  New  York  Herald  Tribune 
la.st  August.  It  is  unlikely  that  very 
many  high  school  students,  their 
parents,  or  guidance  personnel  saw 
it,  however. 

3.  The  entrance  requirements  to 
a  technology  such  as  that  at  Farm¬ 
ingdale,  are  vigorous.  Many  high 
.school  graduates  wdth  Farmingdale 
entrance  requirements  will  elect  in- 
.stead  a  full  four-year  engineering 
program. 

Most  of  the  Institute’s  students 
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come  from  Long  Island,  some  from 
upper  New  York  State,  and  a  few 
from  overseas,  other  states  and 
otlier  countries.  Of  the  1950  stu¬ 
dents  who  were  enrolled  in  the 
Institute’s  day  programs  in  1960, 
about  a  third  live  in  dormitories  on 
the  campus. 


At  the  outset  of  our  tour  through 
the  building,  Mr.  Rogers  noticed 
that  a  bright  .showcase  full  of  tro¬ 
phies  had  caught  our  attention.  “We 
are  one  of  the  few  two-year  colleges 
on  this  side  of  the  United  States 
which  operates  a  full  inter-colle¬ 
giate  .sports  program  —  football, 
.soccer,  ba.seball,  basketball,  tenni.s, 
track,  cross-country,  and  golf,”  he 
told  us.  “If  there  is  any  intercol¬ 
legiate  sport,  I  gue.ss  we  are  in  it. 
The  education  of  any  young  i)er.son, 
I  contend,  has  many  facets,  and  one 
of  them  here  at  the  school  is  a  fine 
intramural  and  intercollegiate 
sports  program.  The  lessons  leanied 
in  team  play  and  competition  have 
a  strong  carry-over  into  industry”. 

A  study  of  the  accompanying  pro¬ 
gram  reveals  the  heavy  concentra¬ 


tion,  es{)ecially  in  the  first  year,  in 
fundamentals,  with  theoretical  and 
practical  lalx>rator>’  courses  inter¬ 
twined  throughout  the  course  of  six 
twelve-week  “quarters”. 

One  of  the  first  facilities  shown 
us  was  the  Automatic  Heating  I.riib- 
oratory.  The  first  thing  we  notictnl 
was  the  diversity  of  home  heating 
equipment,  with  every  t>iH*  of  high 
and  low  pressure  boiler,  steam  and 
hot  water  heater.  This  lalwratory  is 
u.sed  extensively  by  both  day  and 
evening  .students. 

As  an  adjunct  of  the  day  pro¬ 
gram,  this  laboratory  gives  the 
student  .some  basic  knowUslge  atx>ut 
basic  service  problems,  which  leads 
him  into  control  application.s,  and 
from  there  into  advanced  control 
.systems  for  refrigeration,  heating 
and  air  conditioning.  Both  theoret¬ 
ical  and  applied  courses  are  pri¬ 
marily  aimed  at  ma.stery  of  large 
commercial  and  indu.strial  .systems. 

This  .siime  lalxjratory  is  an  in¬ 
tegral  {Wirt  of  a  very  extensive  eve¬ 
ning  .school  j)rogram  in  automatic 
heating.  Mr,  Rogers  explairud.  “In 
the  la.st  ten  years,  .somewhere  b»*- 
tween  1560  and  20t»0  jHTsons  have 
receive<l  their  first  formal  (ducat ion 
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Fifth  Quarter 

TIO  Accounting  I  _  _  3  0  6  3 

PI2  Air  Cond.  Theory  II  __  3  0  6  3 

PI8  Heating  l.ab.  II _ 13  2  2 

P3  Heating  Theory  11 _  3  0  6  3 
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*  Approximate,  depending  upon  elective. 


in  maintenance  and  oiH*ration  of 
home  heating  system  equipment.” 

Evening  students  in  this  program 
are  given  an  introduction  to  heat 
gain  and  heat  lo.ss  and  probU*m.s 
of  fluid  flow.  This  leads  many  of 
them  into  more  advanced  studies 
in  the  field.  As  a  re.sult,  the  Evening 
Schtxil  program  of  the  Mechanical 
Technology  department  has  grown 
from  .somewhere  around  260  stu¬ 
dents  in  1949-56  to  betwwn  1266 
and  i:i66  night  .school  students 
t«Klay.  There  are  alxiut  4666 
.students  att(*nding  the  In.stitute  eve¬ 
ning  cla.s.ses. 

The  walls  of  the  lalxiratory  held 
a  great  maze  of  piping,  various  rad¬ 
iation  devic(*.s.  color-coded  controls. 
We  were  infiirmed  its  constructi(Hi 
was  all  undertaken  by  the  students 
in  the  Day  Se.ssion. 

“Notice,  ahnig  the  wall  at  your 
right,  the  many  different  forms  of 
baselx>ard  radiation”,  Mr.  Rogers 
.sfiid.  "You  can  understand  why  we 
are  happy  to  receive  donations  of 
any  kind  of  h(*ating  equipment  Ix*- 
cau.se  some  way  or  other,  we  will 
put  it  all  to  u.se.  As  fast  as  we  get 
additional  (siuipment,  it  is  our  de¬ 
light  to  take  out  .something  which 


H«re  are  the  two  men  whose  inter¬ 
views  furnished  the  basis  of  this 
article.  At  right  is  Professor  William 
W.  Rogers,  chairman  of  the  Insti¬ 
tute's  Department  of  Mechanical 
Technology,  which  department  offers 
a  two-year  course  in  air  conditioning 
and  refrigerating.  At  left  is  Associ¬ 
ate  Professor  Frank  S.  Pyne,  who 
taught  air  conditioning,  heating  and 
refrigeration  but  who,  since  this  in¬ 
terview  took  place,  obtained  a  two- 
year  leave-of-absence  to  assist  the 
government  of  Nigeria  in  setting  up 
a  two-year  technical  institute  in  that 
newly-formed  Republic. 
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.should  have  been  retired  a  lonjf  time 
aKo  and  to  put  in  .something  con- 
temjiorary  in  the  field. 

“If  you  look  through  our  furnace 
wjuipment,  you  will  notice  that  we 
have  lots  of  supplemental  equip¬ 
ment  on  these  furnaces  that  has 
been  donated  by  various  suppliers, 
and,  of  course,  this  is  p.sycholojf- 
ically  very  Kood  for  the  student. 
He  obtains  a  deKree  of  confidence 
in  installinK  this  equipment,  .seein)f 
how  it  oi)erates,  and  jrettinK  .some 
certainty  in  its  oi)eration.  Then, 
when  he  {foes  out  into  the  field, 
there  isn’t  that  reluctance  to  in- 
.stall  .somethiriK  new.  In  the  lonjf 
run,  any  equipment  supplier  who 
has  made  a  donation  here  has  prob¬ 
ably  ifotten  back  his  donation  ten  or 
twenty  times  over. 

"Throujfhout  any  year  there  are 
at  least  three  hundnsl  iH*ople  com- 
inK  through  this  lal)oratory,  utiliz¬ 
ing  this  supplier’s  equipment  under 
relaxed  circum.stances  and  excellent 
in.st ruction — a  condition  which  I 
Ruarantw  he  can’t  duplicate  in  any 
other  way!’’ 


Tiik  Air  Conditioning  and  Rk- 
kri(;krating  Iaboratory  was  a  most 
impressive  sijrht.  In  addition  to 
quick-freeze  units  and  walk-in  cool¬ 
ers.  we  .saw  an  attic-type  air  con¬ 
ditioner  and  a  climatic  chamber, 
which  we  were  told  was  purchas<‘d 
from  the  Air  Force  (at  a  very  rea- 
■sonable  price),  and  with  which  the 
students  had  b«‘en  able  to  brinjf 
down  the  conditions  to  minus  80 
Hejfrees  Fahrenheit  and  to  an  eleva¬ 
tion  of  40,000  feet. 

We  .saw  several  commercial  air 
conditioning  units  and  a  very  fine 
air  distribution  .system  in  which  a 
.series  of  diffu.sers  of  various  types 
were  set.  With  this  e<juipment. 
Mr.  Rogers  explained,  the  students 
study  air  velocities  and  quantities. 
»*quipment  testing,  and  other  facets 
of  the  t»Thnolo{fy,  just  as  they 
would  in  the  field.  AI)ove  us  was  a 
larjfe  fan-duct  .sy.stem.  used  to  study 
fan  characteri.stics. 

The  subject  of  donated  (“quip- 
ment  came  up  airain.  “In  a  labora¬ 
tory  like  this,  and  with  a  training 
program  on  the  technician  level, 
you  can  appreciate  the  value  of 
contem|K>rar>-  equipment,  and  its 
cost,”  Mr.  Rojfers  siiid.  “Our  bud- 
Ket  is  extremely  limited.  The  equip¬ 


ment  we  have  actually  purchased 
for  this  lalx)ratory  in  the  past  five 
years  po.ssibly  does  not  total  over 
$3000.  Despite  this,  you  will  notice 
that  the  equipment  looks  very  neat 
and  orderly.  One  of  the  rea.sons  is 
that,  in  the  ca.se  of  donated  equip¬ 
ment.  the  students  recondition  it, 
and  if  it  requires  maintenance  and 
service  and  parts,  we  purcha.se 
the.se  out  of  Keneral  funds.  A  Rood 
instructor,  as  our  Mr.  LonRleway, 
As.sistant  Profe.ssor,  Air  Cx>ndition- 
inR,  IleatinR  and  Ref  ri  Re  ration, 
can  do  a  Rreat  deal  towards  makinR 
a  fine  laboratory.” 

Mr.  RoRers  showed  us  the  Ck)n- 
trol  Instruments  I.aboratory  which 
.ser\’es  the  .students  in  heatinR  and 
air  conditioninR.  Anyone  would 
have  been  impres.sed,  as  we  were, 
by  the  fine  panel  layouts,  all  done 
by  the  students.  As  with  other 
I.al)oratories  we  visited,  this  one 
is  in  a  constant  proce.ssof  evolution. 
The  Institute  has  acquirtsi  the  ma¬ 
terials  for  a  pneumatic  controls 
hook-up,  but  they  had  yet  to  con¬ 
nect  them  up  to  the  existinR  pneu¬ 
matic  lines  in  the  buildinR. 

The  comprehensive  certificate 
proRram  in  .Air  ('onditioninR  Tech- 
noloR.v  (which  also  includes  Heat¬ 
inR)  is  shown  below. 


Some  students  feel  that  they  can¬ 
not  afford  the  time,  the  tuition  or 
out-of-town  livinR  expen.ses  of  a 
four-year  colleRe.  There  are  also 
.some  who.se  aptitude  and  interest 
tests  have  shown  that  they  are  bet¬ 
ter  suited  to  technical  Institute 
traininR  than  to  undertake  a  hiRhly- 
theoretical,  more  Reneral,  enRineer- 
inR  proRram. 

In  this  connection,  SUATI  is 
facinR  a  paradoxical  situation.  As 
its  reputation  spreads,  and  as  the 
Reneral  pressure  on  educational  fa¬ 
cilities  Rrows,  the  number  of  younR 
men  and  women’  knockinR  on  its 
doors  increa.ses. 

“As  a  matter  of  fact,”  Mr.  Pyne 
told  us,  “some  of  us  are  RettinR  a 
little  bit  .scared  with  the  tremen¬ 
dous  number  of  applicants.  La.st 
SprinR  we  had  forty  per  cent  more 
applicants  than  we  had  a  year  aRo.” 

“Does  that  mean  that  you  can 
become  more  .selective?”,  we  in¬ 
nocently  a.sked. 

“This  matter  of  becominR  more 
.selective  as  we  Ret  more  students 
worries  me  Rreatly,”  Mr.  Pyne  re¬ 
plied.  “I  think  you  are  well  aware 
that  when  we  had  the  veteran  here, 
we  had  a  normal  briRht  man,  a  man 
with  a  hiRh  deRree  of  motivation. 


EVENING  CERTIFICATE  PROGRAM  IN 

AIR  CONDITIONING 

First  Semester 

Second  Semester 

First  Year 

Intermediate  Algebra 

Trigonometry  I 

Automatic  Oil  Heating  I 

Automatic  Oil  Heating  II 

Second  Year 

Fluid  Mechanics 

Thermodynamics 

Mechanical  Drafting  I 

Mechanical  Drafting  II 

Third  Year 

Elements  of  Electricity  I 

Elements  of  Electricity  II 

Air  Conditioning  Tech  I 

Air  Conditioning  Tech  II 

Part  A 

Part  A 

Part  B 

Part  B 

Fourth  Year 

Air  Conditioning  Tech  III 

Elective 

Farmingdale  students 
were  taking  final  exams 
when  we  passed  by  this 
modern  classroom.  The 
typical  entering  student 
Is  a  171/2  year  old  high 
school  graduate.  After 
two  years  here  he  may  go 
on  to  engineering  school 
and  get  a  degree,  but 
probably  will  go  to  work, 
at  a  fairly  attractive  start¬ 
ing  salary. 
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Assistant  Professor  Walter  N.  Longleway  leads  a  class  in  the  air  conditioning 
and  refrigerating  laboratory.  In  addition  to  quick-freeze  units  and  walk-in 
coolers,  we  saw  an  attic-type  air  conditioner,  a  climatic  chamber,  several  com¬ 
mercial  air  conditioning  units,  and  a  very  fine  air  distribution  system  laid  out 
here.  Students  refurbish  donated  equipment. 


It’s  been  our  experience  in  the 
technical  field  that  we  want  the 
normal,  brifrht  student  who  is 
alert  and  interested  in  our  type  of 
work. 

“Our  success  has  not  been  with 
the  genius.  As  a  matter  of  fact,  I 
■  have  run  studies,  correlating  suc¬ 
cess  with  mental  ability.  In  so  many 
case.s,  students  with  140  I.  Q.  and 
scores  of  700  on  their  College 
Boards  sooner  or  later  drift  out  of 
our  program.  As.sociation  between 
laboratory,  applied  theory,  and  de¬ 
sign  can  bore  these  students.  I  hope 
that  we  will  never  be  faced  with  the 
necessity  of  just  taking  ‘the  top  off 
the  cream.’  We  want  the  man  who 
wants  to  become  a  good  technician 
and  will  be  happy  being  one. 

“That,  incidentally,  is  one  of  the 
things  that  employers  tell  us  about 
technicians.  They  stay  on  the  job. 
They  are  not  drifters.  They  make 
good  employees.  They  are  19'^ 
when  they  get  out  of  this  school 
and  start  at  .somewhere  between 
$85  and  $95  a  week.’’ 


SUATI  IS  FORTI  NATE  in  having 
a  distinguished  advi.sory  group 
that  helps  to  guide  the  development 
of  the  heating,  refrigeration,  and 
air  conditioning  program.  “The 
advi.sor>'  committee’’,  we  were  told, 
“operates  on  the  general  principle 
that,  in  technical  areas  like  the  ones 
in  which  we  operate  in  a  .school  like 
this,  you  must  bring  in  persons 
from  industry  several  times  a  year 
where  you  can  sit  back  and  frankly 
evaluate  your  program  outside  the 
hearing  of  .students.  We  do  not  live 
here  on  tradition;  we  live  on  what 
people  expect  of  our  graduates.’’ 


Why  does  the  average  day-school 
STUDENT  choose  a  two-year  col¬ 
lege  instead  of  a  four-year  en¬ 
gineering  school,  we  wanted  to 
know.  Actually,  w’e  learned,  the 
Institute  is  .ser\'ing  a  group  that 
might  otherw'i.se  not  have  attended 
college.  Most  are  interested  in  jobs 
for  which  the  In.stitute  provides 
the  mo.st  ideal  training.  For  ex¬ 
ample,  they  w’ill  get  much  more 
laboratory  w’ork  in  their  two  years 
than  an  engineering  college  offers 
in  four. 


The  matter  of  transfer  to  a 

FOUR-YEAR  SCHOOL  comes  up  with 
many  of  the  students  when  they  en¬ 
ter  SUATI.  Many  of  the  grad¬ 
uates  in  air  conditioning  do  go  on. 
Upon  graduation,  they  go  to  work 
in  indu.stry  and  gain  exp«*rience. 
At  the  same  time  they  enroll  in 
evening  courses  in  one  of  the  sev¬ 
eral  fine  four-year  .schools  on  I>ong 
Island  (and  .save  their  money).  Now 
experienced,  highly  motivated,  and 
seeing  their  need  for  more  advanced 
theoretical  engineering  .studies,  they 
may  take  a  leave  of  ab.sence  from 
their  concern  and  enroll  in  engineer¬ 
ing  .school,  putting  their  education 
which  they  acquired  here  to  u.se 
during  the  Summer  to  help  them 
through.  Then  they  return  to  their 
concerns,  older,  better  trained,  and 
extremely  more  valuable.  Others 
complete  their  programs  entirely 
at  night.  About  twenty  per  cent  of 
our  students  eventually  get  their 
baccalaureate  degree.’’ 

We  thanked  our  hosts  for  the 
opportunity  given  us  to  .see  for  our¬ 
selves  w’hat  the  two-year  college 
was  doing,  for  both  the  guided  tour 
and  for  that  part  in  which  we  were 
permitted  to  wander  around  the 
building,  unattended,  snapping  pic¬ 
tures  and  talking  to  the  students. 


and  for  the  very  frank  way  in 
which  Me.ssrs.  Rogers  and  Pyne  an- 
.swered  our  questions.  We  had  to 
agree  with  them  that  the  two-year 
college  was  “here  to  .stay.’’  And  a 
good  thing  it  is  for  our  indu.stry. 

There  is  eveiy  evidence  that 
Farmingdale,  as  are  many  fine 
schools,  is  rendering  this  indu.stry 
a  great  .ser\-ice  in  supplying  ed¬ 
ucated  technicians  in  its  two-yej»r 
comprehensive  programs.  It  is  un¬ 
fortunate  that  so  little  has  lM*en 
done  to  publicize  indu.stry’s  ne<*ds 
in  this  area  to  the  high  .school  stu¬ 
dent.  Each  year  more  than  half  the 
high  .school  graduates  competent  to 
succeed  in  a  two-year  engineering 
technology  do  not  go  on  to  college, 
although  there  are  places  for  them 
in  programs  such  as  the  one  at 
Farmingdale.  This  is  among  the 
greatest  wastes  of  one  of  our  prime 
natural  re.sources. 

(While  this  article  was  in  pnK*- 
ess  of  preparation.  Profes.sor  Pyne 
obtained  a  two-year  leave-of-ab- 
scnce  to  assi.st  the  government  of 
Nigeria  in  .setting  up  a  two-year 
technical  institute.  Air-condition¬ 
ing  will  be  among  the  subjects 
taught  engineering  technicians  in 
this  newly-formed  republic.) 
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ROOM  AIR  DISTRIBUTION 


Room  Air 


This  article*  discusses  the  distribution  of  conditioned  air  after  it  has  been  transmitted 
to  the  conditioned  space.  The  discussion  includes  proper  room  air  distribution, 
principles  of  air  distribution,  and  types  and  location  of  outlets.  Included  also  are 
tables  covering  the  ratings  for  wall  outlets  for  both  flat  and  beam  ceilings. 


A  S  air  distributing  system  must  be  designed  to 
hold  the  temperature  in  a  room  within  tolerable 
limits.  In  a  single  space,  a  variation  of  2  deg  F 
at  different  locations  in  an  occupied  zone,  is  about 
the  maximum  that  can  be  tolerated  without  com- 


TABLE  I— (XCUPIED  ZONE  ROOM  AIR  VELOCITIES 


Room  Air 
Volocity, 

Rooction 

Recommended 

Fpm 

Application 

0-16 

Complaiirft  about  stagnant  air 

None 

25 

Idaal  dasign— favorabla 

All  commercial 
applications 

25-50 

Probably  favorabla,  but  50  fpm  it  ap¬ 
proaching  maiimum  tolarabla  velocity 
for  soatad  parsons 

65 

Unfavorabla— light  papers  are  blown 
off  a  desk 

75 

Upper  limit  for  people  moving  about 

Retail  and 

slowly — favorable 

department  store 

75-300 

Some  factory  air  conditioning  installa¬ 

Factory  air 

tions — favorable 

conditioning; 
higher  velocities 
for  spot  cooling 

plaints  although  for  a  group  of  rooms  located  within 
a  space,  a  maximum  of  3  deg  between  rooms  is  not 
unusual.  Temperature  variations  are  generally  more 
objectionable  during  the  heating  .season  than  the  cool¬ 
ing  season. 

Temperature  fluctuations,  which  are  usually  a  func¬ 
tion  of  the  temperature  control  system,  are  more  notice¬ 
able  than  temperature  variations.  When  the.se  are  ac¬ 
companied  by  air  movements  on  the  high  end  of  the 
recommended  velocities,  they  may  result  in  complaints 
of  drafts. 

Air  Velocity  and  Direction 

Table  1  shows  room  air  velocities  and  occupant  reac¬ 
tion  to  various  room  air  velocities  in  the  occupied 
zone.  This  table  shows  that  air  motion  is  desirable 
and  is  neces-sary. 

The  most  desirable  air  direction  for  a  .seated  person 
is  tow’ards  his  face.  A  fair  condition  results  when  the 
air  is  directed  from  above  downward  or  towards  the 
side  of  the  occupant,  ^oor  rating  is  given  air  flow  near 
the  floor  or  which  may  be  directed  tow’ard  the  back 
of  the  occupant. 

C  Carrier  Corp.,  1960. 


Principles  of  Air  Distribution 

Here  is  an  explanation  of  the  principles  of  air  dis¬ 
tribution,  and  .some  of  the  terms  commonly  u.sed. 

Blnu'  is  the  horizontal  di.stance  that  an  air  stream 
travels  on  leaving  an  outlet.  This  di.stance  is  measured 
from  the  outlet  to  a  point  at  which  the  velocity  of  the 
air  stream  has  reached  a  definite  minimum  value.  This 
velocity  is  75  fpm  and  is  measured  at  6.5  ft  above  the 
floor.  Blow  is  proportional  to  the  velocity  of  the  pri¬ 
mary  air  as  it  leaves  the  outlet,  and  is  independent  of 
the  temjierature  difference  b«*tween  the  supply  air  and 
the  room  air. 

Drop,  or  ri.se,  is  the  vertical  distance  the  air  moves 
between  the  time  it  leaves  the  outlet  and  the  time  it 
reaches  the  end  of  its  blow. 

Induction  is  the  entrainment  of  room  air  by  the  air 
ejected  from  the  outlet  and  is  a  result  of  the  velocity 
of  the  outlet  air.  The  air  coming  directly  from  the 
outlet  is  called  primary  air.  The  room  air  which  is 
picked  up  and  carried  along  by  the  primary  air  is 
called  secondary  air.  The  entire  .stream,  composed  of 
a  mixture  of  primary  and  secondary  air,  is  called 
total  air. 

Induction  is  expres.sed  by  the  momentum  equation: 
•W.  V.  +  Af.  V,  =  (.V.  4  Af.)  X  V, 

Where  .V,  =  ma.ss  of  the  primary  air 
A/,  =  ma.ss  of  the  secondary  air 
V,  =  velocity  of  the  primar>’ air 
V,  =  velocity  of  the  .secondary  air 
V,  =  velocity  of  the  total  air 

Induction  ratio,  B,  is  defined  as  the  ratio  of  total 
air  to  primar>’  air; 

total  air  primary  ♦  .secondary  air 

/i  = - = - 

primary  air  primary  air 

Importance  of  Induction 

Since  blow  is  a  function  of  velocity  and  since  the 
rate  of  decrea.se  of  velocity  is  dependent  on  the  rate 
of  induction,  the  length  of  blow  is  dependent  on  the 


Fig.  I.  Effect  of 
induction. 


Outlet,  leqft 
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amount  of  induction  that  occurs.  The  amount  of  in¬ 
duction  for  an  outlet  is  a  direct  function  of  the  per¬ 
imeter  of  the  primary  air  stream  cros.s-section.  For 
two  outlets  havinK  the  same  area,  the  outlet  with  the 
larger  iwrimeter  has  the  Kreatest  induction  and,  there¬ 
fore,  the  .shorte.st  blow.  Thus,  for  a  sriven  air  quantity 
di.HcharKed  into  a  room  with  a  jriven  pressure,  the 
minimum  induction  and  maximum  blow  is  obtained  by 
a  single  outlet  with  a  round  cross-section.  Conversely, 
the  greatest  induction  and  the  shortest  blow  occur  w’ith 
a  sinffle  outlet  that  may  be  in  the  form  of  a  long 
narrow  slot. 

Spread 

Spread  is  the  anKle  of  diverjrence  of  the  air  stream 
after  it  leaves  the  outlet.  Horizontal  .spread  is  diver¬ 
gence  in  the  horizontal  plane  and  vertical  spread  is 
divergence  in  the  vertical  plane.  Spread  is  the  included 
anKle  measured  in  deKrees. 

Spread  is  the  result  of  the  momentum  law.  FiKure  1 
illustrates  the  effect  of  induction  on  .stream  area  and 
air  velocity. 

Example  I — Effect  o/  Induction 

Given  1000  cfm  primary  air;  1000  cfm  .secondary  air; 
1000  fpm  primar>'  air  velocity;  0  fpm  .secondar>'  air 
velocity. 

Find:  The  velocity  and  area  of  the  total  air  .stream 
when  1000  cfm  of  primar>’  and  1000  cfm  of  .secondary’ 
air  are  mixed. 

Solution:  Area  of  the  initial  primary  air  stream  be¬ 
fore  induction 

.V.  1000 

= -  = -  =  1  .sq  ft 

V,  KKK) 

SubstitutinK  in  the  momentum  (•quation 

(10(K>  X  1000)  +  (1000  X  0)  =  (1000  +  1000)  V, 

V.  =  500 

Area  of  the  total  air  .stream 


Fig.  2.  Spread 
with  straight 
vanes. 


L 


Fig.  3.  Spread 
with  converging 
vanes. 


Fig.  5.  Spread 
with  straight  vanes 
set  at  an  angle. 


.W.  -t-  .V,  1000  f  1000 

= - = - =  4  sq  ft 

V,  500 

An  outlet  di.scharKinK  air  uniformly  forward,  no 
diverKing  or  converKinK  vane  .settinK,  results  in  a 
spread  of  about  an  18  to  20  deK  included  angle  in 
both  plane.s.  This  is  equal  to  a  spread  of  about  one 
foot  in  ever>-  six  feet  of  blow.  Type  and  shape  of  out¬ 
let  has  an  influence  on  this  included  angle,  but  for 
nearly  all  outlets  it  holds  to  somewhere  betw’een  15 
and  23  deg. 

Influence  of  Vanes  on  Outlet  Performance 

Straight  Vanes.  Outlets  with  vanes  set  at  a  straight 
angle  result  in  a  spread  of  approximately  19  deg  in 
both  the  horizontal  and  vertical  plane.  See  Fig.  2. 

Converging  Vanes.  Outlets  with  vanes  set  to  direct 
the  di.scharge  air,  Fig.  3,  result  in  approximately  the 
.same  19  deg  spread  as  when  the  vanes  are  set  straight. 
However,  the  resulting  blow  is  approximately  15% 
longer  than  the  irtraight  vane  setting. 

Diverging  Vanes.  Outlets  with  vanes  set  to  give  an 
angular  .spread  to  the  discharge  air  have  marked  effect 
on  direction  and  distance  of  travel.  Vertical  vanes  with 
the  end  vanes  set  at  a  45  deg  angle,  and  all  other  vanes 
set  at  intermediate  angles  to  give  a  fanning  effect, 
produce  an  air  stream  with  a  horizontal  included 
angle  of  approximately  60  deg.  Fig.  4.  Under  this 
condition  the  blow  is  reduced  about  50%.  Outlets 
with  end  vanes  set  at  angles  less  than  45  deg,  and 
all  other  vanes  set  at  intermediate  angles  to  give  a 
fanning  effect,  have  a  blow  correspondingly  larger 
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Fig.  6.  Outlet  located  in  duct. 

than  the  45  desr  vane  setting,  but  less  than  a  straight 
vane  settinjr. 

Where  diverging  vanes  are  used,  the  free  outlet 
area  is  reduced;  therefore,  the  air  quantity  is  less 
than  for  straight  vanes  unless  the  pressure  is  in¬ 
creased.  To  miss  an  ob.struction  or  to  direct  the  air 
in  a  particular  direction,  all  vanes  can  be  .set  for  a 
specific  an^le  as  illustrated  in  F'ijr.  5.  Notice  that  the 
spread  anfrle  is  still  approximately  19  deR. 

Influence  of  Duct  Velocity  on  Outlet  Performance 

An  outlet  is  designed  to  di.stribute  air  that  has 
been  supplied  to  it  with  velocity,  pressure  and  direc¬ 
tion,  within  limits  that  enable  it  to  completely  per¬ 
form  its  function.  However,  an  outlet  is  not  desiRiied 
to  correct  unreasonable  conditions  of  flow  in  the  air 
supplied  to  it. 

Where  an  outlet  without  vanes  is  located  directly 
ajrain.st  the  side  of  a  duct,  the  direction  of  blow  of 
the  air  from  the  outlet  is  the  vector  .sum  of  the  duct 
velocity  and  the  outlet  velocity,  Fipr.  6.  This  may  be 
modified  by  the  peculiarity  of  the  duct  openintr. 

Where  an  outlet*  is  applied  to  the  face  of  the  duct, 
the  resultant  velocity  V’,  can  be  modified  by  adjust¬ 
able  vanes  behind  the  outlet.  Whether  they  should  be 
applied  or  not  depends  on  the  amount  of  diverRence 
from  straiRht  blow  that  is  acceptable. 

Often  outlets  are  mounted  on  short  exten.sion  col¬ 
lars  away  from  the  face  of  the  duct.  Whenever  the 
duct  velocity  exceeds  the  outlet  di.scharRe  velocity, 
vanes  .should  be  u.sed  where  the  collar  joins  the  duct. 
Results  are  indicated  in  FiR.  7. 

Importance  of  Correct  Blow 

Normally  it  is  not  nece.s.sar>’  to  blow  the  entire 
length  or  width  of  a  room.  A  Rood  rule  of  thumb  to 
follow  is  to  blow  3/  of  the  di.stance  to  the  opposite 
wall.  Exceptions  occur,  however,  when  there  are  local 
.sources  of  heat  at  the  end  of  the  room  opposite  the 
outlet.  These  sources  can  be  equipment  heat  and  open 
doors.  Under  these  circumstances,  over-blow  may  be 
required  and  caution  must  be  exerci.sed  to  prevent 
draft  conditions. 

Supply  Temperature  Differential 

The  allowable  supply  temperature  difference  that 


can  be  tolerated  between  the  room  and  the  supply  air 
depends  to  a  great  extent  on  outlet  induction  ratio, 
obstructions  in  the  path  of  the  primary  air,  and  the 
ceiling  height.  Fig.  8  indicates  the  effect  of  changing 
the  supply  air  temi)erature  from  warm  to  cold. 

Since  induction  depends  on  the  outlet  velocity,  there 
is  a  supply  temperature  differential  which  must  be 
si)ecified  to  give  .satisfactory  re.sults. 

Total  Room  Air  Movament 

The  object  of  room  air  di.stribution  is  to  provide 
.sjitisfactory  room  air  motion  within  the  occupie<l 
zone,  and  this  is  accompli.shed  by  relating  the  outlet 
characteristics  and  i>erformance  to  the  room  air 
motion  as  follows: 

1,  Total  air  in  circulation 

=  outlet  cfm  X  induction  ratio 

2.  .Average  room  velocity 

total  cfm  in  circulation 

area  of  wall  opposite  outlet  (s) 

average  room  velocity 

.t.  K  = - - 

induction  ratio 

outlet  cfm  X  1.4 

clear  area  of  wall  opjKwite  outlet  (s) 

where  K  is  the  mom  circulation  factor 
expres.sed  in  primary  air  cfm  iH*r  .sq  ft  of 
wall  opi>osite  the  outlet. 

The  multiplier  1.4  allows  for  the  blocking  cau.swl 
by  the  air  .stream.  Note  that  a  clear  wall  area  is  in¬ 
dicated  in  the  (■quation  and  all  obstruction  must  b<* 
deducted. 

Table  1  indicates  that  the  average  room  air  move¬ 
ment  should  be  kept  l>etween  15  and  50  fpm  for  mo.st 
application.s.  Te.sts  have  l>e<*n  performed  on  outlets 
at  various  outlet  velocities  to  determine  jx^rformance 
characteri.stics.  The  results  of  such  te.sts  on  a  s|H*cific 
series  of  wall  outlet.s  (Fig.  26)  are  shown  in  the  rating 
tables  at  the  end  of  this  article.  This  rating  data  can 
be  .successfully  used  for  outlets  having  the  nominal 
sizes  and  fret*  area  indicatetl  in  Tables  4  and  5.  An 
example  is  prt*sented  to  illustrate  outlet  .selection.  The 
K  factor,  as  indicated  in  Item  3,  is  .shown  at  the  l»ot- 
tom  of  the  rating  table  as  maximum  and  minimum  cfm 
I)er  s<i  ft  of  outlet  wall  area. 

Types  of  Outlefs 

Perforated  Grille.  This  grille  has  a  small  vane 
ratio  (usually  from  0.05  to  0.20)  and.  therefore,  has 
little  directional  effect.  Consequently,  it  is  used  prin¬ 
cipally  as  an  exhau.st  or  return  grille  but  seldom  as 


Fig.  7.  Collar  for 
ouHeft. 


without  VANtS 
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a  supply  Krille.  When  a  manual  shut-oflf  damper  backs 
up  this  grille,  it  becomes  a  retrister. 

Fixed  Bar  Grille.  This  is  used  satisfactorily  in  lo¬ 
cations  where  flow  direction  is  not  critical  or  can  be 
predetermined.  A  vane  ratio  of  one  or  more  is  de¬ 
sirable.  To  ob.struct  the  line  of  siifht  into  the  duct  in¬ 
terior,  clo.sely  spaced  vanes  are  preferred. 

Adjustable  Bar  Grille.  This  grille  is  the  most  de¬ 
sirable  for  side  wall  location.  Since  it  is  available  w’ith 
both  horizontal  and  vertical  adjustable  bars,  minor 
air  motion  problems  can  be  quickly  corrected  by  ad- 
ju.stintr  the  vanes. 

Slotted  Outlet.  This  outlet  may  have  multiple 
slots  widely  spaced,  resultinjr  in  about  10%  free 
area.  Performance  is  about  the  .same  as  for  a  bar 
Rrille  of  the  .same  cfm  and  .static  pressure,  but  the 
blow  is  .shorter  because  of  greater  induction  at  the 
outlet  face.  Another  design  to  effect  early  completion 
of  induction  is  the  lonK  single,  or  double,  horizontal 
.slot.  It  is  particularly  advantafreous  where  low  ceil- 
injf  heiKhts  exist  and  outlet  height  is  limited  or 
where  objections  to  the  appearance  of  frrilles  are 
rai.sed. 

Ejector  Outlet.  The  ejector  outlet  operates  at  a  hi»rh 
pres.sure  to  obtain  a  hijrh  induction  ratio  and  is  pri¬ 
marily  u.sed  for  indu.strial  work  and  spot  cooling.  When 
applied  to  spot  coolinK,  a  hijfh  decree  of  ejector  flexi¬ 
bility  is  desired. 

Internal  Induction  Outlet.  Where  a  sufficiently 
hiKh  air  pressure  is  u.sed,  room  air  is  induced  through 
auxiliar>'  openinirs  into  the  outlet.  Here  it  is  mixed 
with  primary  air,  and  di.schar^red  into  the  room  at 
a  lower  temperature  differential  than  the  primary 
.stream.  Induction  protrresses  in  two  steps,  one  in  the 
outlet  casintr  and  the  other  after  the  air  leaves  the 
outlet. 

Coiling  OufloH 

Pan  Outlet.  This  simple  desiirn  of  ceilin(r  distri¬ 
bution  nvikes  use  of  a  duct  collar  with  a  pan  under 
it.  Air  pas.se.s  from  the  plenum  throusrh  the  duct  col¬ 
lar  and  splashes  asrain.st  the  pan.  The  pan  should  be  of 
.sufficient  diameter  to  hide  the  duct  openinjf  from 
sijrht  and  also  .should  be  adjustable  in  di.stance  from 
the  ceilinK.  Pans  may  be  perforated  to  permit  part 


TABLE  2<-RECC>MMENDED  OUTLCT  VaOCITiES 

Application  1 

Terminal  Valoctty, 
FPM 

Broadcatf  t^udiot 

300-500 

RMid*i>c*t 

500-750 

Ap«rhn*f«H 

500-750 

Church** 

500-750 

Hotel  bodroomt 

500-750 

Lo9itim«to  thoetor* 

500-750 

Privato  officot,  acouttically  traatad 

500-750 

Privata  ofRca*.  not  traatad 

500-800 

Motion  pictur*  thaatar* 

1000 

Ganaral  ofRca* 

1000-1250 

Dapartmant  ttora*,  upper  floor* 

1500 

Dapartmant  (tor**,  main  floor 

2000 

Fig.  8.  Air  stream  patterns  for  various  temperature 
differentials. 


of  the  air  to  diffu.se  downward.  Advantages  of  the 
pan  outlet  are  low  cost  and  ability  to  hide  the  air 
opening.  Di.sadvantages  are  lack  of  uniform  air  di¬ 
rection  because  of  j)oor  approach  conditions  and  the 
tendency  to  streak  ceilings. 

Ceiling  Diffuser.  The.se  outlets  are  improvements 
over  the  pan  type.  They  hasten  induction  somewhat 
by  supplying  air  multiple  layers.  Approach  condi¬ 
tions  must  be  good  to  .secure  even  distribution.  Fre¬ 
quently  they  are  combined  with  lighting  fixtures,  and 
are  available  with  an  internal  induction  feature. 

Perforated  Ceilings  and  Panels.  Various  types  of 
perforated  ceilings  for  the  introduction  of  conditioned 
air  for  comfort  and  industrial  systems  are  available. 
The  principal  feature  of  this  method  of  handling  air 
is  that  a  greater  volume  of  air  per  square  foot  of 
floor  area  can  be  introduced  at  a  lower  temperature, 
with  a  minimum  of  movement  in  the  occupied  zone 
and  with  less  danger  of  draft.  Since  discharge  velocity 
is  low,  induction  is  low.  Therefore,  care  mu.st  be 
taken  to  provide  adequate  room  air  motion  in  excess 
of  15  fpm. 

Duct  designed  for  a  perforated  ceiling  is  the  same 
as  duct  de.signed  for  a  standard  ceiling.  To  obtain 
adequate  supply  to  all  areas,  the  same  care  necessary’ 
for  conventional  systems  must  be  taken  in  laying 
out  ducts  for  the  perforated  ceiling.  The  ceiling  panels 
.should  not  be  depended  upon  to  obtain  proper  air 
di.stribution,  since  they  cannot  convey  air  to  areas 
not  otherwi.se  properly  supplied.  Perforated  panels 
do  a.ssi.st  in  “.spreading  out”  the  air  supply  and.  there¬ 
fore,  comparatively  large  temperature  differentials 
may  be  u.sed,  even  with  low  ceiling  heights. 

Application  of  Ceiling  Diffusers 

In.stallations  using  ceiling  diffusers  normally  result 
in  fewer  complaints  of  drafts  than  thase  using  side 
wall  terminals.  To  eliminate  or  minimize  the.se  com¬ 
plaints,  the  following  recommendations  should  be  con¬ 
sidered  when  applying  ceiling  diffusers. 

Blow.  Select  ceiling  diffu.sers  for  a  con.servative 
blow,  generally  not  over  75%  of  the  tabulated  value. 
Over-blow  may  cause  problems  on  many  installations; 
under-blow  seldom  does. 

(Continued  on  page  77) 
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TABLE  4  —  WALL  OUTLET  RATINGS  FOR  COOLING  ONLY  — 


OUTLET  VflOaTY 

250  PPM 

^  575  PPM 

500  PPM 

750  PPM 

STATIC  PRESSURE 
STANDARD  OUTLET 

Str  •  -  .01,  22V4*  -  .01 
45*  -  .01 

Sir  R  -  .013,  22H*  -  .015 
45*  -  .019 

Sir  8  -  .024,  22  V^*  -  .028 
45*  -  .035 

Sir  8  «  .051,  22V4*  -  .041 
45*  -  .08 

STATIC  PRESSURE  WITH 
METERING  PUTE 

Sir  •  -  .01,  22V4*  -  .015 
45*  -  .028 

Sir  8  -  .024,  22  V^*  -  .043 
45*  -  .045 

Sir  8  -  .041,  22  V^*  -  .082 
45*  -  .118 

Sir  8  -  .175,  22H*  -  .19 
45*  -  .27 

Air 

NIy 

(c»m) 

(ft) 

i 

i 

20  X  « 

(71J) 

24  X  • 

1  (84.5) 

50  X  4 

(109.0) 

54  X  4 

(131.3) 

Max  Cfm/Sq  Pi 

1  OwHol  WoN  Area 

29.0 

1  A4in  Cfxi/Sq  Pi 

1  OwMol  Wall  Araa 

%7 
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FOR  FLAT  CEIUNOS 


1000 

PFM 

1300  FPM 

2000  FPM 

Sir  B  -  .093 
45* 

.  22'/4  -  . 
-  .14 

II 

Sir  B  -  .211,  22Vi*  - 
43"  -  .32 

24 

Sir  B  -  .373,  22 Vi'  -  .42 

43'  -  .565 

Sir  B 

-  .33. 
43” 

22 Vi"  -  .33 
■  .473 

Sir  B 

-  713,  22  Vi"  - 
43'  -  1.13 

.74 

Sir  B 

-  1.36 

Air 

Ovan* 

I 

Blaw 

Tamp  DIN  (F) 

Air 

ai-.-  Tam^  DiN  (F) 

Air 

Tamp  DiN  (F) 

iHy 

(H) 

1 

20  1 

lily 

(H)  .  »» 

20  I 

iHy 

(H) 

i 

20  i 

25 

(elm) 

Min  Cl«  HI  1 

(cfm) 

Min  Clf  HI  1 

(cfm) 

Min  Clf  HI 

24 

9.0 

9.3 

10.0 

40  10.0  j 

10.3 

11.0 

SB 

10.3  i 

11.0 

12.0 

I1B 

IB  : 

7.3 

B.O  ! 

B.S 

177 

30  !  B.S  1 

9.0 

9.3 

237 

44 

B.S 

9.0  ‘ 

9.5 

12  i 

6.3 

7.0 

7.3 

20  ^  7.0  j 

7.0 

7.5 

29 

7.0 

7.0  1 

7.3 

24 

9.0 

9.3  ! 

10.0 

42  110.0  1 

10.3 

11.3 

60 

10.3 

11.3’ 

12.0 

ISO 

19 

7.3 

B.O  . 

B.3 

224 

32  ,  B.3  i 

9.0  i 

9.3 

299 

43 

9.0  i 

9.3  1 

10.0 

13 

7.0 

7.0 

7.3 

21  7.0  1 

7.5 

7.5 

30 

7.0 : 

7.3 

7.5 

27 

9.0 

9.3 

10.0 

44  So.O  1 

11.0 

11.3 

62 

10.3! 

11.5 

12.3 

1BI 

20 

B.O 

B.S 

9.0 

272 

33  B.S 

9.0 

9.3 

362 

47 

9.0; 

9.3 

10.0 

14 

7.0  j 

7.0  . 

7.3 

22  7.0 

7.3 

7.3 

31 

7.5  i 

7.3 

B.O 

2B 

9.0 

10.0 

10.3 

46  10.0 

11.0 

12.0 

63 

II.0I 

12.0  i 

12.5 

244 

21 

B.O 

B.3 

9.3 

344 

33  9.0 

9.0 

10.0 

4BB 

49 

9.0 

10.0  ' 

10.5 

14 

7.0 

7.3 

7.3 

23  7.0 

7.3 

B.O 

33 

7.3 

7.5 

8.0 

29 

9.3 

10.0 

10.3 

4B  |l0.3 

11.0 

12.0 

67 

11.0 

12.0 

13.0 

30B 

22 

B.O 

B.3 

9.3 

442 

36  ,  9.0 

9.3 

10.0 

616 

50 

9.3 

10.0 

10.3 

IS 

7.0 

7.3 

7.3 

24  1  7.3 

7.3 

B.O 

7.3 

B.O 

8.0 

30 

9.3 

10.0 

10.3 

49  llO.S 

11.3 ' 

12.0 

i 

68 

11.3 

12.0 

13.0 

370 

22 

B.S 

9.0 

9.3 

SS4 

37  :  9.0 

9.3 

10.0 

740 

31 

9.3 

10.0 

10.3 

7.0 

7.3 

7.3 

23  7.3 

B.O 

B.O 

34 

7.5 

B.O 

8.3 

30 

9.3 

10.0 

10.3 

50  10.3 

11.3 

12.5 

70 

11.3 

12.5 

13.5 

444 

22 

B.3 

9.0 

9.3 

49B 

37  ;  9.0 

9.3 

10.0 

932 

33 

9.3 

10.0 

11.0 

15 

7.0 

7.3 

7.3 

23  7.3 

B.O 

B.O 

33 

7.3 

B.O 

B.3 

31 

9.3 

10.0 

11.0 

31  Ill.O 

11.5 

N2.5 

71 

‘1I.3I 

12.3 

13.3 

SSB 

23 

B.3 

9.0 

9.3 

B40 

3B  9.0 

9.3 

10.0 

1116 

S3 

9.3 

10.3 

11.0 

16 

7.0 

7.5 

B.O 

26  :  7.3 

»-o 

B.O 

36 

7.3 

B.O 

8.3 

36 

9.3 

11.0 

12.0 

39  ^2.0 

12.3 

13.3 

B2 

12.3 

14.0 

13.0 

304 

27 

9.0 

9.5 

10.0 

310 

44  10.0 

10.0 

11.0 

412 

62 

10.5 

11.3 

12.0 

IB 

7.3 

B.O 

B.O 

30  B.O 

B.S 

9.0 

41 

B.S 

9.0 

9.0 

40 

11.0 

12.0 

13.0 

66  12.3 

14.0 

13.0 

92 

14.0 

15.3 

16.3 

343 

30 

9.5 

10.0 

11.0 

392 

50  10.3 

10.3 

12.0 

S24 

69 

11.3 

12.3 

13.0 

20 

B.O 

B.3 

9.0 

33  B.S 

9.0 

9.3 

46 

1  9.0 

9.3 

10.0 

41 

11.3 

12.3 

13.3 

67  13.0 

t 

14.0 

^3.3 

94 

t 

U.5 

15.5 

17.0 

3IB 

31 

10.0 

1 10.3 

11.0 

474 

30  11.0 

11.5 

|12.5 

636 

70 

!  11.5 

12.5 

13.3 

21 

. 

•  3 

9.0 

34  B.S 

9.0 

47 

9.0 

9.5 

10.5 

44 

12.0 

il3.0 

14.0 

72  13.3 

lis.o 

16.5 

102 

15.3 

17.0 

1B.0 

43B 

33 

10.0  11.0 

11.3 

442 

34  11.3 

!12.0 

13.0 

B56 

77 

12.3 

13.3 

14.5 

22 

B.O 

1  9.0 

9.0 

36  9.0 

1  10.0 

31 

i  9.5 

10.0 

11.0 

47 

12.5 

113.3 

14.3 

77  14.5 

il6.0 

1  17.0 

10B 

!  16.0 

j  17.5 

'  19.0 

53B 

33 

10.3 

11.3 

12.0 

B04 

SB  :12.0 

|12.S 

14.0 

1076 

B1 

1  13.0 

1  14.0 

:  13.0 

24 

B.3 

. 

9.3 

39  .  9.3 

lio.o 

1  10.3 

34 

i  10.0 

110.3 

11.0 

4B 

13.0 

14.0 

13.3 

79  13.0 

16.3 

*17.3 

111 

:  17.0 

1  1B.5 

19.3 

44B 

36 

10.3 

11.3 

12.3 

972 

39  12.0 

13.0 

1  14.3 

1296 

B3 

1  13.5 

:  14.3 

13.3 

24 

B.S 

9.3 

40  9.3 

;10.0 

po.3 

36 

!  10.0 

!  10.5 

^11.5 

30 

13.0 

14.5 

13.3 

B2  13.3 

i17.0 

1B.0 

113 

117.5 

1  19.0 

:20.3 

BI3 

3B 

11.0 

12.0 

12.3 

121B 

62  12.3 

13.0 

13.0 

1624 

B6 

'  13.5 

i  13.0 

1 16.0 

23 

9.0 

9.3 

10.0 

41  9.3 

10.0 

i  11.0 

SB 

jio.o 

11.0 

i  12.0 

31 

|13.3 

13.0 

16.0 

B4  16.0 

17.5 

19.0 

119 

1  1B.0 

i  19.3 

21.0 

9B0 

3B 

ill.O 

!12.0 

13.0 

1470 

63  13.0 

113.3 

13.0 

1960 

B9 

i  14.0 

}  13.0 

1 16.3 

26 

1  9.0 

1  ’-5 

10.0 

42  :10.0 

j10.3 

jll.O 

60 

i10.5 

11.0 

|12.0 

K 

FACTOI 

i  7.2 

4.B 

3.6 

2.2 

1.4 

1.1 

NOTKS: 

1.  When  employinK  ratinKa  lor  flat  ceilinKa, 
it  ia  underatocid  that  the  front  louvera 
are  aet  to  deflert  the  air  upward  toward 
the  ceilinit- 

2.  illow  indicatea  diatanre  from  outlet  to 
the  point  where  the  air  atream  ia  aub- 
atantially  diaai|>ated. 

3.  I'nderblow.  It  ia  not  alwaya  neceaaary 
to  blow  the  entire  length  of  the  r»iom 
unleaa  there  are  heat  load  aourcea  at  that 
end.  equipment  load,  ot>en  dtmra,  aun- 
Klaaa,  etc.  OmaiderinK  the  concentration 
of  room  heat  load  on  the  baaia  of  Btu 
l>er  (hr)  lag  ftl,  the  outet  blow  ahould 
cover  TS'f  of  the  heat  load. 

4.  Divcracnt  Blow  haa  vertical  louvera 
atraiirht  forward  in  the  renter,  with  uni¬ 
formly  InrreaainK  anirular  deflection  to 
a  maximum  at  each  end.  The  45  deat 
divericence  aiirniflea  an  angular  deflection 
of  each  end  of  the  outlet  of  45  dett-  and 
aimilarly  for  22'.^  deit  divergence. 

5.  Velocity  ia  baaed  on  effective  face  area. 

6.  Sialic  Preaaarc  ia  that  preaaure  re¬ 
quired  to  produce  the  indicated  veloci- 
tiea  and  ia  meaaured  in  inchca  of  water. 

7.  Meaaarc  ceiling  height  in  the  clear  only. 
Thin  ia  the  diatance  from  the  floor  to  the 
loweat  ceiling  learn  or  ohotruction. 

8.  The  Miniaaam  Ceiling  Height  (table)  ia 
that  height  which  will  give  proper  oper¬ 
ation  of  the  outlet  for  the  given  outlet 
velocity,  vane  netting,  temperature  dif¬ 
ference.  blow,  and  cfm.  The  actual 
measured  ceiling  height  munt  he  equal 
to  or  greater  than  the  minimum  ceiling 
height  for  the  aelection  made.  Prefer¬ 
ably  the  top  of  an  outlet  ahould  be  not 
lean  than  twice  the  outlet'a  height  below 
the  minimum  ceiling  height. 

9.  Cfm  per  Sq  Ft  Ontlet  Wall  Area  ia  the 
atandard  for  judging  total  room  air 
movement.  The  maximum  value  nhown 
reaulta  in  an  air  movement  in  the  zone 
of  occupancy  of  about  50  fpm.  It  ia 
aaaumed  that  furniture.  peo|>le,  etc.,  ob- 
atruct  loaj.  of  the  room  croaa-aection.  If 
the  ohatructiona  vary  widely  from  lO'lt. 
the  valuea  of  the  cfm  per  aq  ft  outlet 
wall  area  should  he  temiwred  accord¬ 
ingly. 

10.  For  applicalions  reqni'ing  a  limiting 
sonnd  level  the  outlet  velocity  ia  limited 
by  the  sound  generated  by  the  outlet. 
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TABLE  4  (CONTINUED)  —  WALL  OUTLET  RATINGS  FOR  COOLING  ONLY 


OUTL8T  ViLOOTY 

250  PPM 

375  PPM 

500  PPM 

STATIC  PRESSURE 
STANDARD  OUTIET 

Str  8  -  .01,  22V4°  -  .01 
45°  -  .01 

Str  8  -  .013,  22V^°  -  .015 
45°  -  .019 

Str  1  «  .024,  22 V4*  -  .028 
45°  -  .035 

STATIC  PRESSURE  WITH 
METERING  PUTE 

Str  8  -  .01,  22V^°  -  .015 
45°  -  .028 

Str  1  «  .024,  22V4°  -  .043 
45°  -  .045 

Str  8  -  .041,  22V4*  -  M7 
45°  -  .118 

Noin.  Sii« 
of  OwHot 

VOHO 

Air 

Oven* 

8low 

Tomg  Dtff  (P) 

Air 

8low 

(ond  Pro# 

Sotting 

Hty 

(ft) 

”15^20  J_25^ 

Hfy 

(ft) 

Aroo) 

(cIm) 

Min  ag  Nt 

(dm) 

^^1  TMpDNfm 
(ft) 


Straight 

22 

45* 

Straight 

22 

45° 

Straight 

22V4° 

45° 


Straight 

22V4° 

45° 


12.0  13J  Ui) 
lOi)  1IX)  12.0 
U  f.O  f  J 


U  I  10 

(977) 


20  X  10 

024.0) 


24  X  10 

(150.0) 


30  X  10 

(195.0) 


34  X  10 

(227.0) 


14  X  12 

(118.0) 

20  X  12 

(150.0) 

24  X  12 

(181.0) 

30  X  12 

(228.0) 

34  X  12 

(275.0) 


Max  Cfm/Sq  Ft 

Outlet  Wall  Area 

29.0 

Min  Cfm/Sq  Ft 

Outlet  Wall  Area 

87 
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FOR  FLAT  CEILIN6S 


ll 


1000  rrM 

1500  F^M 

2000  FFM 

S»r  B 

-  .093,  22Vi  - 
45“  -  .14 

.11 

Sir  6 

-  .211,  22'A°  - 
45’  -  .32 

.24 

Sir  6 

-  .375.  22!A’  - 
45’  -  .565 

.42 

Str  B 

-  .33 
45* 

.  23 'A*  - 
-  .475 

.33 

Str  6 

-  .715.  22Vi*  - 
45’  -  1.15 

.74 

Sir  6 

-  1.36 

Air 

Owan- 

•lly 

(c»w) 

Bl«w 

(H) 

Tcma  DIN  (F) 

Air 

Ownn* 

lily 

(cfm) 

Tama  DiH  (F) 

Air 

Tama  DiH  (F) 

15  30  1  35 

Min  Clf  Ht 

(H) 

20 

25 

lily 

(cfm) 

(H) 

’3 

20  I  25 

Min  Cle  HI 

Min  Cla  HI 

53 

14.01  15.0 

16.5 

86 

16.0 

18.0 

19.0 

121 

18.0 

20.0 

21.5 

453 

39 

11.5!  13.5 

13.5 

676 

65 

13.0 

14.0 

15.5 

904 

91 

14.0 

15.5 

17.0 

26 

9.0 !  10.0 

10.0 

43 

10.0 

10.5 

11.5 

62 

10.5 

11.5 

12.0 

57 

15.o|  16.5 

16.0 

95 

16.0 

19.5 

21.0 

134 

30.0 

32.0 

24.0 

*1* 

43 

13.51  13.5 

14.5 

936 

71 

14.0 

14.0 

17.0 

1232 

100 

15.5 

17.0 

18.5 

29 

9.5  10.0 

11.0 

46 

10.5 

11.5 

12.0 

67 

11.0 

12.0 

13.0 

62 

16.0  18.0 

19.5 

103 

19.0 

31.0 

23.0 

144 

21.0 

23.5 

26.0 

370 

47 

13.0  14.5 

15.5 

nso 

77 

15.0 

15.5 

16.0 

1540 

108 

16.5 

18.0 

20.0 

31 

10.0  10.5 

11.5 

51 

11.0 

12.0 

13.0 

72  j 

13.0 

13.0 

14.0 

65 

17.0  19.0 

30.0 

107 

20.0 

33.5 

34.5 

151 

22.0 

25.0 

27.5 

930 

49 

13.5  15.0 

16.0 

1364 

60 

15.5 

16.5 

18.5 

1640 

113 

17.5 

19.0 

20.5 

33 

10.5  11.0 

12.0 

54 

11.5 

12.5 

13.0 

76 

12.0 

13.5 

14.5 

6B 

17.5  19.5 

31.0 

111 

31.0 

33.5 

25.5 

157 

23.5 

36.0 

29.5 

lUO 

51 

14.0  15.5 

17.0 

1736 

63 

16.5 

17.5 

19.5 

2320 

118 

16.0 

20.0 

21.5 

34 

10.5  11.5 

12.5 

56 

11.5 

13.0 

13.5 

79 

13.0 

14.0 

15.0 

71 

16.5  30.5 

33.0 

116 

21.5 

35.0 

36.5 

164 

24.5 

27.3 

31.0 

1404 

53 

14.5  16.0 

17.5 

3096 

87 

17.0 

16.0 

20.0 

2606 

133 

19.0 

21.0 

22.5 

36 

11.0  12.0 

13.5 

58 

13.0 

13.0 

14.0 

62 

13.0 

14.5 

15.5 

71 

18.0  30.5 

33.0 

116 

31.0 

25.0 

36.5 

— 1 
164 

24.0 

— 

27.5 

31.0 

793 

53 

14.5  16.0 

17.5 

1190 

67 

17.0 

19.0 

30.0 

1564 

123 

19.0 

31.0 

22.5 

36 

1 1 .0  i  1 2.0 

12.5 

56 

13.0 

13.0 

14.0 

82  . 

13,0 

14.5 

15.5 

75 

19.5  32.0 

24.0 

133 

33.0 

36.5 

39.0 

174 

36.0 

29.5 

34.0 

994 

56 

15.5  17.0 

16.5 

1493 

92 

16.0 

19.0 

21.5 

1966 

130 

20.0 

32.5 

34.0 

3B 

11.5  12.5 

13.5 

61 

13.0 

14.0 

15.0 

87 

14.0 

15.5 

16.5 

•0 

31.0  34.0 

25.5 

131 

34.5 

285 

31.0 

165 

38.0 

32.0 

36.5 

1300 

60 

16.5  16.5 

19.5 

1796 

96 

19.0 

30.0 

33.5 

2400 

139 

21.5 

34.0 

25.5 

40 

1 2.0 1 13.0 

14.0 

66 

13.5 

14.5 

15.5 

93 

14.5 

16.5 

17.0 

B6 

32.5  25.5 

27.5 

139 

26.5 

30.5 

34.0 

196 

30.5 

34.0 

39.5 

1503 

65 

16.0' 19.5 

31.0 

3353 

104 

20.5 

21.5 

34.5 

3004 

147 

33.0 

26.0 

38.0 

43 

12.5  i  14.0 

15.0 

70 

14.0 

15.5 

16.5 

98 

15.5 

17.0 

18.51 

67 

33.5  j  36.5 

38.5 

143 

27.0 

31.5 

35.0 

300 

31.5 

36.0 

40.5 

1B0B 

65 

16.5  130.0 

21.5 

3710 

106 

21.0 

33.0 

35.0 

3616 

150 

23.5 

27.0 

29.0 

44 

13.0!  14.5 

15.0 

71 

14.5 

16.0 

17.0 

100 

15.5 

17.5 

19.0 

61 

31.0  34.0 

25.5 

131 

24.5 

38.0 

31.0 

158 

38.0 

32.0 

36.5 

976 

61 

16.5  16.5 

19.5 

1466 

98 

19.0 

21.5 

33.5 

1952 

138 

21.5 

24.0 

25.5 

41 

12.0  13.0 

14.0 

66 

13.5 

14.5 

15.5 

93 

14.5 

16.5 

17.0 

67 

33.5  36.5 

38.5 

142 

27.0 

31.5 

35.0 

300 

31.5 

36.0 

40.5 

1336 

65 

18.5  20.0 

21.5 

1636 

106 

31.0 

23.5 

35.0 

2452 

150 

23.5 

27.0 

29.0 

44 

13.0  14.5 

15.0 

71 

14.5 

16.0 

17.0 

100 

15.5 

17.5 

19.0 

93 

35.0  36.5 

31.0 

153 

39.0 

34.0 

37.5 

213 

34.5 

38.5 

42.5 

14B0 

70 

19.5  21.5 

33.0 

3330 

115 

33.0 

35.0 

36.5 

2960 

160 

25.0 

29.0 

31.0 

47 

13.5  15.0 

16.0 

77 

15.0 

17.0 

16.0 

107 

16.5 

18.5 

20.0 

96 

27.0  31.0 

34.0 

163 

31.5 

36.5 

40.5 

226 

38.0 

43.0 

47.0 

1B50 

74 

21.0  23.0 

250 

3776 

133 

34.0 

27.0 

38.5 

3700 

169 

27.0 

31.0 

33.5 

49 

14.5  16.0 

17.0 

83 

16.0 

18.0 

19.0 

113 

17.5 

19.5 

31.0 

103 

29.0  33.0 

36.0 

172 

33.5 

38.0 

42.5 

338 

40.0 

45.0 

50.0 

3330 

77 

32.0 !  34.5 

36.5 

3346 

129 

35.0 

38.0 

30.0 

4460 

178 

28.5 

32.5 

35.5 

ULi 

15.0  ;  16.0 

17.5 

86 

16.5 

18.5 

20.0 

119 

18.0 

20.5 

22.0 

1  K  FACTOR 

7.2 

4.8 

3.6 

3.2 

1.4 

1.1 

Pressure  Drops.  Most  rating 
tables  express  the  pressure  drop 
through  the  outlet  only  and  do  not 
include  the  pressure  drop  neces¬ 
sary  to  force  the  air  out  of  the 
duct  through  the  collar  and  outlet 
and  into  the  room.  Therefore,  it  is 
recommended  that  rated  pressure 
drops  be  carefully  investigated 
and  the  pro[)er  safety  factor  ap¬ 
plied  when  necas.sary. 

Diffuser  Approach.  An  impor¬ 
tant  criterion  for  good  diffuser 
performance  is  the  proper  ap¬ 
proach  condition.  This  means 
either  a  collar  of  at  lea.st  four 
times  the  duct  diameter,  or  good 
turning  vane.s.  If  vanes  are  used, 
they  must  be  placed  perjTendicular 
to  the  air  flow  at  the  upper  end  of 
the  collar  and  .spaced  approxi¬ 
mately  2  inches  apart. 

Obstructions.  Where  ob.struc- 
tions  to  the  flow  of  air  from  the 
diffu.ser  occur,  blank  off  a  small 
portion  of  the  diffuser  at  the  point 
at  which  the  obstruction  is  located. 
Clip-on  baffles  are  usually  provid¬ 
ed  for  this  purjTose. 

Outlet  Noise  Limitations 

One  imiTortant  criterion  affect¬ 
ing  the  choice  of  an  outlet  is  its 
.sound  level.  Table  2  shows  rec¬ 
ommended  outlet  velocities  that 
result  in  acceptable  .sound  levels 
for  various  types  of  applications. 

Outlet  Locations 

Interior  architecture,  building 
con.struction  and  dirt  streaking 
ITossibilities  neces.sarily  influence 
the  layout  and  location  of  the  out¬ 
let.  However  desirable  it  may  be  to 
locate  an  outlet  in  a  given  .spot, 
the.se  items  may  prevent  such  lo¬ 
cation. 

After  all  the  foregoing  limita¬ 
tions  have  been  successfully  dealt 
with,  the  air  distribution  princi¬ 
ples  which  relate  to  flow,  drop, 
cajmcity  and  room  air  circulation 
create  further  limitations  in  de¬ 
signing  an  acceptable  air  distribu¬ 
tion  .system.  These  are  tabulated 
(Continued  on  page  81) 


See  group  of  notes  for  Table 
4  on  page  75 
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TABLE  5  —  WAU  OUTLET  RATINGS  FOR  COOLING  ONLY 


OUUfT  ViLOOTY 

250  PPM 

375  PPM 

500  PPM 

750  PPM 

STATIC  PRCSSURE 
STANDARD  OUTLET 

Sir  1  -  .01„  22V4®  -  .01 
45®  -  .01 

Str  R  -  .013.  22V^®  -  .015 
45®  -  .019 

Sir  R  -  .024,  22 V^®  -  .028 
45®  -  .035 

Sir  8  -  .051,  22V^®  -  .001 
45®  -  .08 

STATIC  PRESSURE  WITH 
METERING  PLATE 

Str  R  -  .01,  22V^®  -  .015 
45®  -  .028 

Str  R  -  .024,  22  V^®  -  .043 
45®  -  .065 

Sir  R  -  .001.  22V^”  -  .082 
45®  -  .118 

1 

O 

ro 

=.■ 

• 

1 

1 

Nmn.  Sii* 

Air 

•f  omlal 

Van* 

(•nd  Pr*« 

SaMing 

tily 

Ar*«) 

(cPm) 

Air 

Ovan* 

iiaw 

«»y 

(»l) 

(ttm) 

1 

! 

1 

1 

1 

24  K  4 

155.0) 

i 

i 

30  X  4 

(08.3) 

i 

j 

30  X  4 

(83.5) 

12  X  0 

(41.0) 

10  X  0 

(50.0) 

20  X  0 

(71.5) 

r  ■ 

34  X  6 

!  (80.5) 

30  X  0 

(109.0) 

j. 

30  X  0 

(131.3) 

18.0 

9.8 

10.5 

11.2 

13.0 

8.0 

9.2 

9.0 

9.0 

7.9 

8.2 

18.0 

9.9 

10.0 

11.3 

13.0 

8.0 

9.2 

9.8 

9.0 

7.5 

7.9 

8.2 

19.0 

10.0 

10.8 

11.5 

14.0 

8.8 

9.4 

9.9 

10.0 

7.0 

8.0 

•» 

20.0 

10.2 

11.0 

117 

15.0 

8.9 

9.5 

10.0 

10.0 

7.0 

8.1 

8.4 

20.0 

10.2 

11.0 

11.8 

15.0 

8.9 

9.5 

10.1 

10.0 

7.0 

8.1 

8.4 

21.0 

10.3 

'll.l 

11.9 

10.0 

9.0 

9.0 

10.2 

11.0 

77 

8.2 

8.5 

21.0 

10.4 

11.2 

12.0 

10.0 

9.0 

97 

10.3 

11.0 

7.8 

8.2 

8.0 

Mox  Cfm/Sq  Fl 
Owtial  Wall  Arao 

Min  Cfm/Sq  Fl 

Oudal  Wall  Araa 

Stroight 

45® 
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FOR  BEAMED  CEILINGS 


1000 

FPM  1 

1900 

FFM 

2000  FFM  1 

Str  B 

-  .093 
45“ 

»  a, 

O 

Str  8  -  .311 
45“ 

.  22V4“  - 
-  .32 

24 

Str  8  - 

.375,  22  Vi  “  -  .42 

45“  -  .565 

Sir  B 

-  .33 
45“ 

22V4“  -  .33 
-  .475 

Str  8 

-  .715,  22Vi'’  - 
45*  -  1.15 

.74 

Str  8  -  1.36 

Air 

BUw 

Tamp  DIN  (P) 

Air 

1 

BIgw 

Tump  DIH  (F) 

Air 

Wnwl 

tlly 

iff) 

IS  '  30  39 

tBy 

(H) 

19  1 

30  j 

29 

tHy 

(H)  i  19  i  20  !  25 

(cfm) 

Min  Clfl  HI 

(cfm) 

Min  Clf  Ht  I 

{efm) 

I  Min  Cl«  Ht 

24 

10.4  hl.3|  11.9 

40 

11.9 

12.9 

13.8 

58  i  12.7  i  13.9  1 15.0 

IIB 

IB 

9.0  9.4 '10.2 

177 

30 

9.8 

10.5 

11.3 

237 

44  10.2  hl.O  '11.7 

12 

7.4  8.0.  8.4 

30 

7.7 

8.1 

8.5 

29  7.8  1  8.2  ;  8.6 

24 

10.4  11.4  12.1 

43 

12.1 

13.1 

14.1 

60  il3.0  14.2  15.4 

190 

19 

9.1  9.7  10.4 

324 

32 

10.0 

10.7 

11.4 

399 

45  '10.4  11.3  12.0 

13 

7.7  8.2  8.5 

31 

7.8 

8.4 

87 

30  ^  8.0  ^  8.5  8.9 

. 

27 

10.7  11.4  12.3 

44 

12.3 

13.4 

14.4 

63  '13.3  14.5  15.7 

I 

20 

9.3  9.9  10.5 

372 

33 

10.2 

10.9 

11.6 

343 

47  10.6  11.6  13.3 

1 

14 

7  8  8.2  8.4 

33 

8.0 

8.5 

8.9 

31  ^  8.2  8.7  9.2 

2B 

11.0  11.9' 12.7 

44 

13.6 

13.8 

14.8 

65  13.7  15.0  16.3 

j  244 

21 

9.5  10.1  10.7 

344 

35 

10.4 

11.3 

12.0 

488 

49  11.0  12.0  13.8 

14 

7.8  ^  8.4  8.4 

33 

8.2 

8.7 

9.2 

33  8.5  9.0  9.5 

29 

11.2  13.1  13.9 

48 

13.9 

14.1 

15.1 

67  '14.0  15.3  16.6 

30B 

22 

9.7  10.3  10.9 

443 

34 

106 

11.5 

13.3 

414 

50  11.3  13.3  13.1 

15 

7.9  .  8.5  8.8 

34 

8.3 

8.9 

9.4 

34  '  8.6  9.2  ;  9.7 

30 

11.3  13.3  13.1 

49 

13.0 

14.2 

15.3 

68  14.2  15.5  16.8 

370 

22 

9.8  10.4  II.O 

594 

37 

10.8 

11.6 

13.4 

740 

51  11.4  13.4  13.3 

’5 

8.0  8.5  8.8 

35 

8.4 

9.0 

9.4 

34  87  9.3  9.9 

1 

30 

11.4  13.4  13.3 

50 

13.3 

14.4 

15.5 

70  14.4  157  17.0 

'  444 

22 

9.9  10.5  11.2 

498 

37 

10.9 

11.8 

13.6 

933 

53  11.4  13.4  13.5 

15 

8.0  8.4  8.9 

35 

8.5 

9.1 

9.4 

35  8.9^  9.5  10.0 

31 

11.5  12.5  13.4 

51 

13.3 

14.5 

15.7 

71  14.5  15.9  17.2 

SSB 

23 

10.0  10.4  11.2 

840 

38 

11.0 

11.9 

13.4 

1114 

53  '11.7  12.8  13.6 

1 

14 

8.1  8.4  9.0 

34 

8.5 

9.2 

9.4 

34  9.0  9.6  10.1 

34 

11.4  13.8  14.9 

59 

14.7 

16.3 

17.5 

83  16.3  17.9  19.3 

304 

27 

10.8  11.5  13.3 

310 

44 

13.0 

13.1 

14.0 

412 

63  13.0  14.3  15.3 

IB 

8.4  9.3  9.4 

30 

9.3 

10.0 

10.6 

41  9.9  10.6  11.3 

40 

13.8  15.3  14.5 

44 

16.1 

17.9 

19.5 

92  18.1  20.0  2171 

343 

30 

11.4  13.4  13.5 

393 

50 

13.2 

14.4 

15.5 

924 

69  14.3  15.7  17.0 

20 

[9.2  9.9  10.4 

33 

10.1 

10.8 

11.6 

46  10.8 '11.6  13.5 

41 

14.1  15.5  14.9 

47 

16.4 

18.3 

19.9 

94  18.5  20.4  33.1 

3IB 

31 

11.8  13.8  13.7 

474 

50 

13.4 

14.7 

15.7 

434 

70  14.6  16.0  17.3 

21 

9.3  10.0  10.5 

34 

10.2 

11.0 

11.8 

47  11.0  11.8  12.7 

44 

15.0  14.4  18.1 

72 

17.6 

19.7 

21.3 

103  20.0  23.1  33.9 

43B 

33 

13.5  13.4  14.4 

443 

54 

14.3 

15.6 

16.9 

894 

77  15.6  17.1  18.7 

22 

9.7  10.5  11.1 

36 

10.8 

11.6 

12.5 

51  11.6  12.5  13.5 

47 

15.7  17.5  1V.0 

77 

18.6 

30.8 

22.4 

108  31.1  33.3  35.3 

93B 

35 

13.1  14.3  15.3 

804 

58 

14.9 

16.4 

17.8 

1074 

81  16.4  17.9  19.7 

24 

10.1  10.8  11.5 

39 

11.2 

12.1 

j  13.0 

54  12.1  13.0,14.1 

48 

14.3  18.0  19.7 

79 

19.3 

21.6 

1  23.2 

111  21.9  34.3  26.1 

>  44S 

34 

13.4  14.4  15.7 

973 

59 

15.4 

16.9 

18.4 

1294 

83  17.0  18.5  20.4 

24 

10.3  11.1  11.8 

40 

11.6 

^  12.4 

|13.3 

56  12.4  13.4  14.5 

50 

14.9  18.7  30.4 

83 

30.0 

23.4 

,  24.0 

115  22.7  25.0  27.1 

BI3 

38 

13.8  15.0  14.3 

1218 

42 

,15.9 

17.4 

1  19.0 

1424 

86  17.5  19.1  21.1 

25 

10.4  11.4  12.1 

41 

11.7 

12.6 

13.7 

58  12.7  13.7  14.9 

1 

1 

51 

17.3119.2  21.0 

84 

130.6 

33.0 

I  34.8 

119  33.4  25.8  28.0 

9B0 

38 

14.1  M  5.4  14.7 

1470 

63 

16.3 

17.8 

'  19.6 

1960 

89  18.0  19.6  31.7 

Lii 

10.8  11.4  13.4 

42 

11.9 

12.9 

14.0 

60  13.0!  14.0' 15.3 

K 

FACTOR 

i  7.2 

1 

4.8 

3.6 

2.2 

1.4 

1.1 

NOTES: 

1.  Divcrcent  Blow  haa  vertical  kmvera 

■trainht  forward  in  the  center,  with  uni¬ 
formly  increaainK  anKular  deflection  to 
a  maximum  at  Mich  end.  The  45  deK 
divertrence  liKnifloa  an  anirular  deflection 
at  each  end  of  the  outlet  of  45  dt-K,  and 
similarly  for  deit  diverirence. 

2.  Blow  indicates  distance  from  outlet  to 
the  point  where  the  air  stream  is  sub¬ 
stantially  dissipated. 

3.  rnderblow.  It  is  not  always  necessary 
to  blow  the  entire  length  of  the  room 
unless  there  are  heat  load  sources  at 
that  end,  equipment  load,  open  doors. 
sun-Klaas,  etc.  ConsiderinK  the  concen¬ 
tration  of  mom  heat  beid  on  the  basis 
of  Btu  i>er  (hr I  (sq  ft),  the  outlet  blow 
should  cover  75^  of  the  heat  load. 

4.  Velocity  is  based  on  effective  face  area. 

5.  Static  Prcssarc  is  that  pressure  required 
to  produce  the  indicated  velocities  and 
is  measured  in  inches  of  water. 

C.  Mcasare  ceilinc  heicht  in  the  clear  only. 
This  is  the  distance  from  the  floor  to 
the  lowest  ceilinK  (warn  or  obstruction. 

7.  The  Minimam  Ceilinc  Heicht  (table)  is 
the  minimum  ceilinc  heicht  which  will 
cive  proper  operation  of  the  outlet  for 
the  given  outlet  velocity,  vane  setting, 
temperature  difference,  blow,  and  cfm. 
The  actual  measured  ceiling  height  must 
lie  equal  to  or  greater  than  the  minimum 
ceiling  height  for  the  selection  made. 
Preferably  the  top  of  an  oiitlet  should 
lie  not  less  than  twice  the  outlet's  height 
below  the  minimum  ceiling  height. 

8.  Cfm  per  Sq  Ft  Outlet  Wall  Area  is  the 
standard  for  judging  total  room  air 
movement.  The  maximum  value  shown 
results  in  an  air  movement  in  the  sone 
of  occupancy  of  about  50  fpm.  It  is 
assumed  that  furnKure,  (leople.  etc., 
obstruct  10%  of  the  room  cross-section. 
If  the  obstructions  vary  widely  from 
108(,  the  values  of  the  cfm  per  sq  ft 
outlet  wall  area  should  be  tempered  ac¬ 
cordingly. 

9.  For  applications  requiring  a  limiting 
sound  level — the  outlet  velocity  is  limited 
by  the  sound  generated  by  the  outlet. 
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TABLE  5  (CONTINUED)  —  WALL  OUTLET  RATINGS  FOR  COOUNG  ONLY  — 


ouniT  viioaTY 


STATIC  PRESSURf 
STANDARD  OUTICT 


STATIC  PRESSURE  WITH 
METERING  PIATE 


Nmr.  SIb* 

•f  OwHot 
(•••8  Fro* 
Ara«) 

Vax* 

Settlxg 

12  X  8 

(547) 

14  X  8 

(77.1) 

Straight 

22V4° 

45° 

20'x  8 
(97.4) 

Straight 

22%° 

45° 

24  X  8 

(118.0) 

Straight 

22Vi° 

45° 

30  X  8 

(149.0) 

Straight 

22%° 

45° 

34  X  8 

Straight 

(179.0) 

22%° 

45° 

M  H  10 

(227.0) 


Straight 

22V4“ 

45® 

Straight 
22  V4® 
45° 

Straight 
22  V4® 
_ 45° 

Straight 

22V4° 

45° 

Straight 


1 1.0  13.9  15.0  14.1 
8.1  12.0  13.0:13.9  347 

5.5  10.0  10.4^11.2 

12.1  15.2  14.4  1177 
307  9.1  13.0  14.0!  15.1  440 

4.0  10.5  11.0.11.8 

13.0  14.1  . 17.4  18.8 
370  10.0  13.4  14.8  14.0  555 

4.5  10.8  11.4  1 12.2 

13.9  17.1  187  120.2 
442  10.0  14.4  1 15.4 ' 14.9  495 

7.0  11.2  .11.9  i  127 

1  ♦ 

14.5  18.0  19.8  i  21.3 
11.0  15.0  14.3  117.4 
8.0  11.5  12.2  113.1 


22.0  177 
14.0  14.8 
11.0  11.4 

24.0  187 
18.0  15.4; 
12.0  11.8 


19.5  121.1 

15.8  17.3 
12.1  13.0 

207  123.4 

14.8  18.3 
12.4  113.5 


25.0  20.0  22.2  : 24.0 
19.0  114.4  177  19.4 
12.0'l2.3  13.2  14.1 
t  ^  ^ 

27.0  121.0  23.4  25.3 
20.0  117.1  18.5  20.3 
13.0  1 12.7 . 13.4  1 14.4 


K  7ACTOR 


35.0  21.8  24.5  247 

740  24.0  117.8  19.5  21.2 

18.0^13.3  14.1  15.5 

37.0  23.3^24.4  28.8 

935  28.0:19.0  207  22.4  1388 

19.0  •  13.9  1 14.8  14.3 

39.0  1 257  277  30.3 

115  29.0;  19.8  217  237  1473 

20.0  14.4  ;  15.4  17.0 


44  287 

48  32.1 
32  15.5 

48  31.1 
51  33.8 

34  |14.3 

71  33.0 

53  35.0 
34  14.9 


34.5  I  38.4 
207  22.4 
14.8!  14.1 

29.51317 
23.0  35.1 
14.1  17.4 

I  i 

33.0  34.0 

1 34.5  347 
1 17.0  i  18.4 

f  t 

35.0  I  37.2 

{ 34.3  I  38.8 
118.0  1 19.3 

I  37.3 , 397 
!  277  I  30.4 
18.7  20.1 


Max  Cfm/Sq  Ft 
Outiat  Wall  Area 

Min  Cfm/Sq  Ft 
Outlat  Wall  Area 


29.0 

19.0 

87 

57 

80 
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FOR  BEAMED  CEIUNGS 


1000 

fPM 

1500 

FFM 

2000 

FPM 

Sff  4  -  .093.  77 '/I 
45“  -  ,14 

“  -  .11 

Sir  4  -  .211,  22Vi“  -  .24 

45“  -  .32 

Sir  4  -  .375,  22Vi“  =■  .42 

45’  -  .565 

Str  1 

-  .33.  22 '/i®  -  .33 

45“  -  .475 

Sir  4 

■  .715,  22*A“  -  .74 

45’  -  1,15 

Sir  4 

»  .375 

Air 

ftlAW  . 

Tamp  Diff  (F) 

Air 

T 

Tamp  Diff  (F) 

Air 

8lowi 

Tamp  Diff  (F) 

lily 

(H) 

20  I  25  I 

lily 

(♦I)  1 

15  1  20  ]  25 

lily 

(H) 

IS  '  20  1  35 

Utm) 

Min  Cle  HI  1 

fcfm) 

Min  Cie  HI 

(cfm) 

Min  CIg  HI  | 

52 

17.7 

19.5  21.4 

86 

21.0 '23.5  '  25.3 

121 

23.9  26.4  28.6 

453 

39 

14.4 

15.6  17.0 

674 

65  ! 

16.6  iia.l  .20.0 

904 

91 

18  3  20.0  22.2 

26 

10.9 

11.8  12.6 

43 

12.1  '13.1  14.2 

62 

13.2  14.2  15.51 

57 

19.6 

21.7  23.8 

95 

23.4  26.2  28.5 

134 

26.6  29.4  32.2  1 

414 

43 

15.7 

17.3  18.8 

926 

71 

18.3  20.2  22.0 

1332 

100 

20.2  122.4  24.6 

29 

11.6 

12.7  13.5 

48 

12.9  14.2  1 15.3. 

67 

14.1  1 15.6  16.6j 

62 

21.1 

23.4  25.6 

102 

25.1  28.2  31.1 

144 

28.5  1  31.8  35.0  1 

770 

47 

16.8 

18.5  20.1 

1150 

77 

19.6  21.7  23.5 

1540 

108 

21.7  j  24.2  26.4 

i 

31 

12.4 

13.4  14.5 

51 

13.8  15.0  16.3 

72 

15.0  16.5  17.9; 

65 

22.1 

24.7  27.0 

107 

26.4  30.0  32.8 

151 

29.9  33.6  37.5 

!  930 

49 

17.6 

194  21.1 

1344 

80 

20.5  22.8  24.6 

1440 

113 

22.8  25.5  27.7 

i 

33 

12.9 

14.0  _  15.1 

54 

14.3  15.7  16.9 

76 

15.4  17.3  18.7 

1 

64 

23.3 

26.0  28.4 

111 

27.8  31.8  34.8 

157 

31.4  >35.5  40.4 

1  1140 

51 

18.4 

20.3  22.1 

1736 

83 

21.5  24.0  25.8 

3330 

118 

24.0,27.0  29.2 

I 

34 

13.3 

14.5  15.7 

56 

14  8  16.4  .  17.6 

79 

16.3:  18.2  19.6 

1 

71 

24.3 

27.2  29.5 

116 

29.0  33.4  36.2 

164 

32.8  37.3  42.2 

j  1404 

53 

19.0 

21.2  22.8 

2096 

87 

22.2  24.9  26.6 

3804 

123 

24.8  28.1  30.2' 

1 

36 

13.8 

15.0  16.2 

58 

15.3  16.9  18.2 

82 

16.8  18.8  20.2 

!  797 

71 

23.9 

27.2  29.5 

116 

28.5  33.4  36.2 

164 

,32.3  37.3  42.2 

53 

19.0 

21.2  22.8 

1190 

87 

22  2  24.9  26.6 

1544 

123 

>24.8  28.1  30.2' 

1 

36 

138 

15.0  16.2 

58 

15.3  16.9  18.2 

82 

16.8  18.8  20.2; 

1 

75 

26.0 

29.6  32.0 

122 

30.9  36.0  39.6 

174 

35  3  40.2  46.6 

994 

S6 

20.6 

227  246 

1492 

92 

24.0  26.7  28  7 

1984 

130 

27.0  30.3  32.7 

34 

14.6 

16.0  17.3 

61 

16.3  18.1  19.4 

87 

17  9  20.3  21.7 

40 

28.0 

32.0  34.2 

131 

33.0  38.6  42.5 

185 

38.1  43.4  50.0  ’ 

1300 

60 

21.8 

24.2  26.1 

1794 

98 

25.4  28.6  30.4 

3400 

139 

28.6  32.5  34  8 

40 

15.3 

16.9  18.1 

66 

17.1  19.1  20.4 

93 

18  8  21.5  22.8 

46 

30.2 

34.6  37  4 

139 

35.7  41.7  46  5 

196 

41.7  47.0  54.3 

1503 

65 

23.6 

26.3  28.2 

2252 

104 

27.4  30.9  32  9 

3004 

147 

31.1  35.4  38.0 

43 

16.3 

18.2  193 

70 

18.2  20  5  21.8 

98 

20.1  22.8  24.5 

i 

31  3 

36.0  38.5 

i  142 

36.6  42.9  48.0 

200 

43.0  49.1  55  8 

not 

!  65 

24.2 

27.0  29.0 

2710 

106 

28.2  31.8  34.0 

3616 

150 

32.0  36  4  39.2 

44 

16.6 

18  5  19.7 

71 

18  5  20.8  22.3 

100 

20.5  23  3  25.0 

81 

28.0 

32.0  34.2 

131 

33.0  38.6  42  5 

158 

38.1  43.4  50.0 

974 

i  61 

21.8 

24.2  26.1 

1466 

98 

25.4  28  6  30.4 

1952 

138 

28  6  32.5  34.8 

t 

15.3 

16.0  18.1 

66 

,17  1  19.1  20.4 

93 

j18  8  21.5  22  8 

i  *7 

31.3 

36.0  38  5 

142 

36.6  42.9  48.0 

200 

43.0  49.1  55.8 

!  1334 

i  65 

24.2 

27.0  29.0 

1436 

106 

28  2  31.8  34.0 

3453 

150 

32.0  36  4  39.2 

1 

44 

16.6 

18.5  19  7 

71 

18.5  20.8  22.3 

100 

20.5  23.3  25.0 

1 

93 

33  6 

38.6  42.0 

1  153 

39  4  46.3  51.5 

213 

47.0  53.2  59  2 

,  1440 

i  ^0 

25  8 

28.9  31.0 

2220 

;  115 

29.9  34  0  36.2 

3960 

160 

34  2  39.2  42.1 

i 

1  47 

17.4 

19.5  20  8 

1  77 

19  5  22.0  23  6 

107 

21.7  24  6  26.5! 

1  98 

36  7 

42.4  46  2 

!  163 

42.8  50.0  55.8 

226 

51.7  59.0  65  01 

1  1450 

;  74 

27.8 

31.1  33.6 

2776 

!  122 

32.2  36.5  39.1 

3700 

169 

37.0  42.3  45.8 1 

i 

49 

18  4 

20.6  22.1 

i 

20.7  23  4  25.0 

113 

22.9,26.0  28.1 

103 

39  4 

45.1  49  8! 

!  177 

45.7  52.2  58.7 

238 

55.6  62.0  69.0 

'  3330 

77 

29.4 

33.0  35  7 

3346 

'  129 

33.8  38  4  41.4 

4460 

178 

39.0  44.7  48.7 

52 

19  1 

21.0  23.0 ! 

1  86 

21.5  24  3  26  2 

1119 

23  9  77.?  29,5 

1 

K 

FACTOR 

1  7-2 

i 

4.8 

3.6 

t 

i _ li _ 

1.4 

1.1 

in  the  ratinfr  tables  at  the  end  of 
the  article. 

Local  load.s  due  to  people  con¬ 
centration,  equipment  heat,  out¬ 
side  walls  and  window  locations 
frequently  modify  the  choice  of 
outlet  location.  The  downdraft 
from  a  cold  wall  or  a  gla.ss  w'indow’ 
can  reach  velocities  of  over  200 
fpm,  causing?  di.scomfort  to  occu¬ 
pants.  Unless  this  downdraft  is 
overcome,  complaints  of  cold  feet 
result.  In  northern  climates  this  is 
accomplished  by  supplementary 
radiation,  or  by  an  outlet  located 
under  a  window. 

Another  item  to  consider  when 
choosinsr  an  outlet  location  is  the 
radiant  effect  from  cold  or  warm 
surfaces.  Durinpr  the  heatinjr  -sea- 
.son  an  outlet  di.schar)?inR  warm 
air  under  a  cold  window  raises  the 
surface  temperature  and  reduces 
the  feelinjf  of  discomfort. 

Outlet  Applications 

The  followinj?  describe  four 
typical  applications  of  specific  out¬ 
let  types: 

Ceiling  Diffuaers.  Ceilinjf  dif- 
fu.sers  may  be  applied  to  exposed 
duct,  furred  duct,  or  duct  con¬ 
cealed  in  a  ceilinf?.  Althoufrh  wall 
outlets  are  in.stalled  on  exposed 
and  furred  duct,  they  are  seldom 
applied  to  blow  directly  downward 
unless  complete  mixing  is  accom- 
pli.shed  before  the  air  reaches  the 
occupied  zone. 

Wall  Outlets.  A  hijrh  location 
for  w’all  outlets  is  preferred  where 
a  ceilinpr  is  free  from  obstructions 
Where  beams  are  encountered, 
move  the  outlet  down  so  that  the 
air  stream  is  horizontal  and  free 
from  obstruction.  If  this  is  not 
done,  and  if  vanes  are  u.sed  to 
direct  the  air  .stream  downward, 
the  air  enters  the  occupied  zone 
at  an  an^rle  and  strikes  the  occu¬ 
pants  too  quickly.  This  is  shown 
in  Fipr.  9.  Wall  outlets  located  near 
the  floor,  Fifr.  10,  are  suitable  for 
heatinir  but  not  for  coolintr,  unle.ss 
the  air  is  directed  upward  at  a 
steep  anple.  The  anjrle  must  be 
such  that  either  the  air  does  not 


See  group  of  notes  for  Table 
5  on  page  79. 
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Av  strMm  2  has  a  longer  effective 
blow  than  air  stream  1 


Fig.  9.  Wall  outlet 
in  room  with  ceil¬ 
ing  obstruction. 


Fig.  10.  Wall  out¬ 
let  near  floor. 


Specific  Applications 

If  the  principles  described  are  properly  applied, 
problems  after  installation  will  be  at  a  minimum. 
Basically,  the  hiRher  the  ceiling,  the  fewer  the  num¬ 
ber  of  problems  encountered,  and  consequently  lib¬ 
erties  may  be  taken  at  little  or  no  ri.sk  when  desiRti- 
injr  the  system.  However,  with  ceiling  heights  of  ap¬ 
proximately  12  ft  or  less,  Kreater  care  mu.st  b«*  ex¬ 
ercised  to  minimize  problems. 

Experience  has  shown  that  ceilintr  diffu.sers  are 
easier  to  apply  than  side  wall  outlets,  and  are  pre¬ 
ferred  when  air  quantities  approach  2  cfm  per  .sq 
ft  of  floor  area. 

The  followint;  freneral  remarks  alx>ut  spt>cific  ap¬ 
plications  are  the  result  of  thou.sands  of  installations 
and  are  offered  as  a  guide  for  better  air  distribution 

Apartments,  Hotels  and  Office  Buildings 

1.  Corridor  supply — no  direct  rndintion  ( Fip.  Itt 


3= - 

0 

ELEVATION 


Rg.  1 1 .  Corridor 
air  supply. 


Fig.  13.  Duct 
above  window, 
blowing  toward 
corridor. 


lir= 


ELEVATION 


Fig.  1 2.  Corridor 
air  supply  with 
duct  radiation. 


Fig.  14.  Window 
outlet. 


ELEVATION 


strike  occupants  directly  or  the  .secondary  induced 
.stream  does  not  cause  an  objectionable  draft. 

Window  Outlets.  Where  single  gla.ss  is  u.sed,  win¬ 
dow  outlets  are  preferred  to  either  wall  or  ceiling 
distribution  to  off.set  the  pronounced  downdraft  dur¬ 
ing  the  winter.  The  air  should  be  directed  with  vanes 
at  an  angle  of  15  or  20  deg  from  the  vertical  into 
the  room. 

Floor  Outlets.  W’here  people  are  .seated  as  in  a 
theater,  floor  outlet  distribution  is  not  permissible. 
W'here  people  are  walking  about,  it  is  possible  to  in¬ 
troduce  air  at  the  floor  level;  for  example,  in  .stores 
where  air  is  directed  horizontally  through  a  slot 
under  a  counter.  In  this  application,  however,  a  very 
low  temperature  differential  of  not  more  than  5  or 
6  degrees  must  be  used.  Maintaining  this  maximum  is 
u.sually  uneconomical  becau.se  of  the  large  air  volume 
required.  However,  if  air  is  directed  upward  behind 
the  counter  and  diffused  at  an  elevation  above  the 
occupied  zone,  the  temperature  differential  may  be  in¬ 
creased  approximately  5  times.  Another  di.sadvantage 
is  that  floor  outlets  become  dirt  collectors. 


Fig.  15.  Air  distri¬ 
bution  with  high 
ceiling. 


ELEVATION 


Rg.  16.  Mezzanine 
air  distribution; 
top,  wrong;  bot¬ 
tom,  right. 
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Advantage — IjOW  cost. 

Dimdvantnge — Very  poor  in  winter.  Downdraft 
under  the  window’  accentuated  by  the  outlet  blow. 
Precaution —h\ow  must  be  not  more  than  lUVr 
of  the  room  lenjfth. 

2.  Corridor  eupply — direct  radiation  under  windowH 
(Fig.  12) 

.Advantagt — Offset  of  downdraft  under  win¬ 
dow  in  w’inter  when  the  heat  is  on. 

I)inad  vantage — Slight  downdraft  still  occurs 
during  intermediate  sea.son  or  whenever  radia¬ 
tion  is  shut  off  during  cool  weather. 

Precaution — Do  not  blow  more  than  Ih't  of 
room  lenfrth. 

3.  Duct  above  window  blowing  toward  corridor 
(Fig.  IS) 

.Advantage —Somewhat  better  than  corridor 
distribution  but  does  not  prevent  winter  down- 
draft  unless  supplemented  by  direct  radiation. 


PLAN 


Rg.  1 7.  Restau¬ 
rant  air  distribu¬ 
tion;  top,  wrong; 
bottom,  right. 


Fig.  18.  Air  distri¬ 
bution  from  rear 
of  store. 


PLAN 


Rg.  19.  Air  distri¬ 
bution  from  over 
the  door. 


Fig.  20.  Air  distri¬ 
bution  from  each 
end  of  store. 


Fig.  21.  Air  distri¬ 
bution  from  cen¬ 
ter  of  store. 


Fig.  22.  Air  distri¬ 
bution  from  side- 
wall  outlets. 


Rg.  23.  Air  distri 
bution  from  ceil 
ing  diffusers. 


Dimdvantnge — Nearly  as  expensive  (consider¬ 
ing  buildin?  alterations)  as  window’  outlet  which 
results  in  better  air  distribution. 

4.  Window  outlet  <  Fig.  H) 

.Advantage — Eliminates  winter  dow’ndraft — by 
far  the  best  method  of  distribution. 
Disadvantage — May  not  be  economical  for  mul¬ 
tiple  w’indows. 

5.  Return  grille 

Where  return  air  throu^rh  the  corridor  is  per¬ 
missible  and  return  ducts  are  not  used,  it  is  nec- 
e.s.sary  to  u.se  relief  jrrilles  or  to  undercut  office 
doors. 

In  ai)artments  and  hotels,  codes  must  be  checked 
before  usinjr  the  corridor  as  a  return  plenum.  Even 
if  codes  permit,  it  is  not  jrood  enprineerinsr  practice 
to  u.se  the  corridor  as  a  return  plenum. 

Banks 

Often  the  center  bank  space  has  a  hiprh  ceiling, 
Fig.  15,  with  an  electrical  load.  In  this  case,  use  of 
side  w’all  outlets  part  of  the  way  up  the  wall  may  re¬ 
sult  in  .segregating  .some  of  the  ceiling  load  and  keep¬ 
ing  it  out  of  the  occupied  zone,  thus  permitting  .some 
reduction  in  cooling  load.  This  location  of  outlets 
part  way  up  the  w’all  is  u.sed  w’ith  ceiling  heights  in 
excess  of  20  ft. 

Department  Stores 

There  is  nothing  critical  about  air  distribution  in 
dejMirtment  stores  if  ordinary  precautions  are  ob- 
.serv’ed,  provided  the  ceiling  is  high  enough.  Care 
.should  be  taken  in  conditioning  a  mezzanine.  Fig.  16, 
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Fig.  24.  Air  distribution  for  small  theaters. 


ELEVATION 


Fig.  25.  Air  distribution  for  large  theater  with  balcony. 


ELEVATION 


Fig.  26.  Overhead  air  distribution. 

since  the  outlet  is  likely  to  overblow  and  not  cool  its 
occupants.  Lontritudinal  distribution  is  preferr(*d. 
Basements  may  jrive  trouble  due  to  low  ceilinKs  and 
pipe  obstructions.  Main  floors  usually  require  more 
air  near  doors. 

Restaurants 

Great  care  mu.st  be  taken  in  locating  outlets  with 
respect  to  exhau.st  hoods  or  kitchen  pass-throufrh  win¬ 
dows.  Usually  the  air  velocities  over  such  opH*nin»rs, 
FiR.  17,  are  low  and  exces.sive  di.sturbance,  due  to 
direct  blow  or  induction  from  outlets,  may  pull  air 
out  of  them  into  the  conditioned  space. 

Stores 

1.  Outlets  at  rear  blowing  toward  door  (Fig.  18 j 
Requirements — Unobstructed  ceilinjr. 
Disadvantage — May  result  in  hiRh  room  circu¬ 
lation  factor  K. 

Precaution — Blow  must  be  sized  for  the  entire 
length  of  the  room ;  otherwi.se  a  hot  zone  may 
occur  due  to  infiltration  at  the  doorway.  Care 
must  be  taken  to  avoid  downdrafts  near  walls. 

2.  Outlets  over  door  blowing  toumrd  rear  (Fig.  19) 
Requirements — Unobstructed  ceilinR. 
Disadvantage — May  result  in  hiRh  room  circu¬ 
lation. 


Precaution — Excessive  infiltration  may  occur 
due  to  induction  from  doorway. 

3.  Outlets  blowing  from  each  end  toward  center 
{Fig.  20) 

.Advantage — Moderate  room  circulation. 
Precaution — There  may  be  a  downdraft  in  the 
center.  Outlets  should  be  sized  for  blow  not 
Rreater  than  40%  of  the  total  lenRth  of  the  room. 

4.  Center  outlets  bloudng  tou'ard  each  end  (Fig.  21) 
Advantage — DesiRn  re.sults  in  mo<lerate  room  cir¬ 
culation. 

5.  Duct  along  side  wall  blowing  across  the  store 
<Fig.  22) 

AdiHintage — Moderate  room  circulation. 

Precaution — Overblow  may  cau.se  downdrafts  on 
the  opposite  wall. 

6.  Ceiling  diffusers  (Fig.  23) 

Requirements — N(*ce.ssary  where  ceiliriR  is  badly 
cut  up. 

.Admutage — Be.st  air  distribution. 

Disadvantage — HiRh  cost. 

Theaters 

1.  Ejector  system  for  small  theaters,  no  balcony 
(Fig.  2i) 

Requirements — Unobstruct»*d  ceilinR  and  ability 
to  locate  outlets  in  the  rear  wall. 

.Adtmntage — l»w  cost. 

Precautiitn — Possibility  of  dead  siwts  at  front 
and  back  of  theater.  U.se  mushrooms  for  return 
air  under  .seats  if  excavat«*d.  In  northern  climates 
direct  radiation  may  Im*  advi.sable  alotiR  the  sides. 

2.  Ejector  system  for  large  theaters  with  balcony 
(  Fig.  25) 

Requirements — Unobstructed  ceilinR. 

Advantage — Ijow  cost. 

Precaution — Balcony  and  orchestra  should  have 
separate  returns.  Preferred  location,  under  .seats; 
acceptable  location.  alonR  sides  or  rear  of  theater. 
Return  at  front  of  theater  Renerally  not  accept¬ 
able.  Outlets  under  balcony  should  Ik*  sizH  for 
distribution  and  blow  to  cover  only  the  area 
directly  Ixmeath  the  balcony.  Orchestra  area  under 
balcony  should  b<‘  conditioned  by  the  balcony 


PLAN 


Fig.  27.  Velocity  fall-off  in  relation  to  distance  from  grille. 
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system.  Allow  additional  outlets  in  rear  for 
standees,  when  necessary. 

3.  Overhead  system  (Fig.  26) 

Requirements — Nece.s.sary  when  ceiling  is  ob- 
.structed. 

Advantage — Complete  coverage,  no  dead  spots. 
Disadvantage — Higher  first  cost. 

Precaution — Air  must  not  strike  obstructions 
with  a  velocity  force  that  cau.ses  deflection  and 
drafts  in  the  occupied  zone.  Temperature  dif¬ 
ferentials  must  be  limited  in  regions  of  low  ceil- 
injr  heights.  Use  low  outlet  velocities. 


I i  H  i  jl-i  HH 

iiiiiiiiillliiiffim 


Fig.  28.  Wall  outlet  on  which  ratings  are  based. 


Return  Grilles 

Velocities  through  return  grilles  depend  on  (1) 
the  static  pressure  loss  allowed  and  (2)  the  effect  on 
occupants  or  materials  in  the  room. 

In  determing  the  pre.ssure  loss,  computations  should 
Ik*  ba.sed  on  the  free  velocity  through  the  grille,  not 
on  the  face  velocity,  since  the  orifice  coc'fficient  may 
approach  0.7. 

Location 

Even  though  relatively  high  velocities  are  used 
through  the  face  of  the  return  grille,  the  approach 
velocity  drops  marke<liy  just  a  few  inches  in  front  of 
the  grille.  This  means  that  the  location  of  a  return 
grille  is  much  less  critical  than  a  .supply  grille.  Also  a 
relatively  large  air  quantity  can  be  handled  through 
a  return  grille  without  causing  drafts.  General  drift 
toward  the  return  grille  must  be  within  acceptable 
limits  of  le.ss  than  50  fpm;  otherwi.se  complaints  re¬ 
sulting  from  drafts  may  result,  h'igure  27  indicates  the 
fall-off  in  velocity  as  distance  from  the  return  grille 
is  irK-rea.sed.  It  al.so  illu.strates  the  approximate  veloci¬ 
ties  at  various  distance  from  the  grille,  returning 
500  cfm  at  a  face  velocity  of  500  fpm. 

Ceiling  Return.  These  returns  are  not  normally 
recommended.  Difficulty  may  be  expected  when  the 
room  circulation  due  to  low  induction  is  insufficient  to 
cau.se  warm  air  to  flow  to  the  floor  in  winter.  Also, 
a  i)oorly  located  ceiling  return  is  likely  to  bypa.ss  the 
cold  air  in  summer  or  warm  air  in  winter  before  it  has 
time  to  accomplish  its  work. 

Wall  Return.  A  wall  return  near  the  floor  is  the 
best  location.  Wall  returns  near  the  ceiling  are  almo.st 
as  undesirable  as  ceiling  returns.  Differences  due  to 
poor  mixing  in  the  winter  are  counteracted  by  a  low 
return  since  the  cool  floor  air  is  withdrawn  first  and 
is  replaced  by  the  warmer  upper  air  .strata. 


TABLE  3— AIR  VELOCITIES  FOR  GRILLE  LOCATIONS 

Grill*  Location 

FPK4  Ovar 
Grou  Araa 

Co*nm*rci*t 

Abov*  occupied  ion* 

800  and  abov* 

Within  occuplod  ton*  not  n**r  taatt 

600-800 

Within  occuplad  ion*  n**r  t**h 

400-600 

Door  or  w«ll  lourart 

500-1000 

Und*rcuttln9  of  doort 

600* 

Induttrial 

800  and  abov* 

Ratidantlal 

400 

'ThrouQh  undarcut  araa 

Floor  Return.  These  should  be  avoided  wherever 
possible  because  they  are  a  catch-all  for  dirt  and  impose 
a  severe  strain  both  on  the  filter  and  cooling  coils. 
Whenever  floor  returns  are  used,  a  low  velocity  settling 
chamber  .should  be  incorporated. 

Ouflef  Selection 

The  following  example  describes  a  method  of 
.selecting  a  wall  outlet  using  the  rating  tables. 

Example  2 — Wall  Outlet  Selection. 

Given:  Small  store  with  dimen.sion.s — 23  ft  X  32  ft 
X  16  ft;  ceiling — flat;  load — equally  distributed;  air 
quantity — 2000  cfm. 

Find:  Numt>er  of  outlets;  size  of  outlets;  location. 
Solution: 

h'irst,  find  the  required  blow  in  feet  and  the  w’all 
outlet  area  (air  movement  K  factor).  The  minimum 
blow  is  75''c  of  the  room  width  for  the  given  condition 
of  equally  distributed  heat  load.  Therefore,  the  mini¬ 
mum  blow  necessary  is  x  23  =  17.3  ft.  The  maxi¬ 
mum  blow’  is  the  width  of  the  room.  The  outlet  wall 
area  K  factor  is  equal  to  the  cfm  .supplied  divided  by 
the  outlet  wall  area: 

2000  X  1.4 

- =  5.5  primary  air  cfm  per  .sq  ft  wall  area 

32  X  16 

It  is  generally  considered  good  practice  to  have  a 
minimum  number  of  outlets  while  still  maintaining 
proper  room  air  distribution.  To  determine  if  one 
outlet  handling  2000  cfm  is  practical,  enter  Table  4 
and  check  the  ratings  for  the  size  outlet.  It  is  found 
in  each  ca.se  that  an  outlet  handling  2000  cfm  far 
exceeds  the  maximum  blow  of  23  ft.  This  is  also  true 
for  two  outlets,  each  handling  1000  cfm  and  three 
outlets  each  handling  660  cfm. 

Enter  Table  4,  and  select  one  or  more  outlets  to 
give  a  blow'  of  at  least  17.3  ft.  Air  movement  mu.st  be 
such  that  the  value  of  K  equals  5.5  primary  air  cfm  per 
.sq  ft  and  that  this  value  falls  w’ithin  the  maximum 
and  minimum  v’alues  which  are  .shown  at  the  bottom 
of  the  nating  tables.  The  tables  indicate  that,  to  best 
.satisfy  conditions,  four  outlets,  nominal  size  24  inches 
X  6  inches  are  to  be  u.sed.  By  interpolating,  it  is 
found  that  the  four  24  X  6-inch  outlets  at  500  cfm  have 
a  range  in  blow’  of  17.5  to  34  ft.  By  adjusting  the  vanes 
the  proper  blow’  can  be  obtained.  Also  the  velocity  of 
the  outlet  is  found  to  be  about  775  fpm.  This  is  w’ell 
W’ithin  the  recommended  maximum  velocity  of  1500 
fpm.  The  minimum  ceiling  height  from  the  table  is 
ju.st  over  13  ft  This  is  le.ss  than  the  height  of  the 
room;  therefore,  the  outlet  selection  is  satisfactory. 
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Refrigeration  Has  Two  Uses 
in  Distillery  Operation 

ARNEH  SMILEY 

Refrigeration  Sales  Engineer,  York  Division,  Borg-Warner  Corp.,  York,  Pa. 


Two  important  applications  of  refrigeration  are  found  in 
whiskey  distilleries.  Chilled  water  is  used  for  the  rapid 
cooling  of  the  mash  and  also  to  control  the  fermentation 
that  is  part  of  the  basic  process. 

^  I  ■’HERE  are  two  separate  uses  for  refrigeration  in 
the  whiskey  industry:  (1)  to  provide  chilled  water 
for  rapid  chilling  of  the  mash  after  it  has  tH*en  cookwl 
and  (2)  for  controlled  temperature  of  the  fermen¬ 
tation. 

There  is  a  difference  of  opinion  among  di.stillers  as 
to  the  advisability  of  maintaining  temperature  control 
during  fermentation.  Many  of  the  old  line  di.stillers. 
who  have  the  old  oaken  and  open  fermentators,  scoff 
at  the  idea  of  controlling  temperature  and  claim  that 
you  cannot  make  good  whiskey  if  you  don’t  let  the 
fermentation  proce.ss  proceed  natunilly.  Moat  of  the 
newer  distilleries  that  have  purcha.sed  equipment  at  a 
later  date  than  the  old  line  di.stillers,  have  not  been 
influenced  by  equipment  already  in  existence.  All  the 
newer  distilleries  have  fermentators  with  recircula¬ 
tion  pumps  and  press  type  heat  exchangers  through 
w'hich  they  continuously  pump  the  “beer”  to  maintain 
the  temperature  or  rather  control  the  temierature 
during  fermentation. 

When  the  mash  comes  from  the  ma.sh  tub,  it  is  rather 
sterile,  and  in  order  to  .start  fermentation,  a  culture  in 
the  form  of  yea.st  mu.st  be  added  to  the  ma.sh.  This 
yeast  must  be  grown  and  controlled  by  water  tempera¬ 
ture  so  that  it  is  at  its  correct  .state  or  point  in  its 
development  to  start  fermentation  and  to  promote  this 
proce.ss  at  the  rate  de.sired.  This  is  done  in  w'hat  is 
called  the  yeast  room.  In  it  are  what  appear  to  be  small 
fermentators,  W’hich  are  cooled  by  chilled  water.  Some 
are  jacketed  tubs  while  others  have  coils  in  the  yeast 
bath  itself  through  which  chilled  water  is  pump)ed.  The 
fermentation  load  and  the  yea.st  tub  load  are  tradition¬ 
ally  steady  but  are  relatively  small  loads  as  comjiared 
with  the  in.stantaneous  .surge  required  to  chill  the 
ma.sh  after  it  is  cooked  to  the  desired  point. 

The  dry  grain  and  w’ater  and  other  .secret  ingredi¬ 
ents  are  put  into  the  mash  tub,  cooked  for  .some  three 
hours  with  heat  supplied  by  .steam  coils  while  the 
mash  is  agitated  continuously.  It  is  at  this  point  that 
the  .starch  from  the  grain  is  converted  to  sugar  and 
once  the  desired  condition  has  been  reached,  it  is 
extremely  important  that  the  ma.sh  be  chilled  within 
45  minutes  prior  to  “setting”  in  the  fermentator.  This, 
as  indicated  in  Table  1,  is  a  tremendous  load.  In  one 
ca.se,  this  load  was  clo.se  to  6(Kj  tons  refrigeration  and 
occurred  on  a  4-hour  cycle  during  the  day. 


Some  distilleries  that  do  not  have  chilled  water,  close 
down  late  in  the  spring  and  do  not  reo|H*n  until  late  in 
the  fall  because  it  is  im[>o.ssibie  to  us<‘  .surface  water 
or  cooling  tower  water  for  chilling  the  mash  and  for 
fermentation  control.  Therefore,  chilhHl  water  is  be¬ 
coming  a  must  in  the  di.stilling  industry  in  order  to 
opt*rate  year  around.  Not  only  does  refrigeration  iM*r- 
mit  whi.skey  production  throughout  the  year,  but  since 
it  is  j)ossible  to  get  the  water  temp«*rature  to  40  deg  F 
or  slightly  lower,  the  mash  tub  chill  can  Im‘  accom¬ 
plished  during  a  shorter  time. 

.Most  distilleries  have  larger  water  rt‘S«‘rvoir.s  avail¬ 
able  or  have  found  it  economical  to  construct  large 
water  re.ser\’oirs  to  provide  a  “rtywhetd”  effect  to 
absorb  the  jH'ak  lojid  that  occurs  when  the  mash 
tub  is  chilled. 

Chilling  and  Filtering  the  Whiskey 

Chilling  followed  by  filtering  of  the  chilled  whi.skey, 
is  u.s«*d  to  eliminate  clouding  of  the  botth*d  whiskey. 
The  most  .satisfactory  procedun*  is  to  use  a  shell  and 
tube  chiller  with  either  a  stainless  .steel  shell  with 
.stainless  steel  tubes  and  dir»*ct  expansion  of  the  refrig¬ 
erant,  or  .stainless  steel  tubt‘s  and  heads  with  floodwl 
chiller. 


TABLE  1— HEAT  LOAD  DUE  TO  FERMENTATION 

^  Haat  Evaluation 

Hours 

Aftor  Innoculotion 

Column  A 

KCal  Hr.  100 

Gms  of  Dry  Grain 

Column  B* 

Btu /Hr  100,000 
Lb  Dry  Grain 

4 

.15 

269.608 

8 

.44 

790.998 

12 

.44 

790.998 

16 

.26 

467.357 

20 

.10 

179.367 

24 

.06 

108.065 

28 

.04 

71,958 

32 

.03 

53.698 

36 

.02 

35.930 

40 

.02 

26.348 

44 

.01 

17,937 

48 

.005 

8.913 

60 

0 

0 

•Column  B  =  Column  A  X  3.23  X  10*. 

Diroct  ratios  of  pounds  of  dry  grain  into  mash  ara 
sura  it  is  dry  grain  waight. 

Yaast  cultura  is  a  similar  problam.  Using  sama 
will  ba  on  safa  sida. 

applicabla.  Malta 

valuas  as  abova 
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Pivot  Lir>#  CC 


PRESSURE  LOSS  DUE  TO  ABRUPT  EXPANSION 


dc*  Diameter  of  Small  Duct 


Diameter  of  Large  Duct 


This  ami  the  nomograph  on  the  following  {tage 
were  designetl  by  F.  Caplan,  Kaiser  Engineers, 
( >akland,  Calif.,  Div.  of  Henry  J.  Kaiser  Co. 

For  values  da  or  Di  beyond  the  scale  range, 
scale  values  of  both  da  and  Dl  can  be  multiplied 
(or  divided)  by  any  number. 


(0.5)  10.0  and  mark  intersection  with  Pivot 
Align  interse-.'tion  with  Pivot  Line  with 
4,(XX)  and  read  he  —  0.13  inches  of  water. 


Example  2:  A  stack  carrying  air  at  400  fpm  dis¬ 
charges  into  the  atmosphere.  W  hat  is  the  pres¬ 
sure  loss  corresponding  to  the  abrupt  expansion  ? 


Example  I:  A  4-inch  dia.  duct,  carrying  air  at 
4,000  fpm,  sudilenly  expands  to  5  inches  dia. 
W  hat  is  the  loss  in  pressure  ? 

•Mign  da  =  4.0  =  (0.5)8.0  inches  with  De  = 


Here,  De  is  infinite.  Therefore  align  the  inter 
section  of  the  De  scale  and  Pivot  Line  with  Va  = 
400  and  read  he  =  0.01  inches  of  water. 
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NOMOGRAPH  FOR  HNDING  PUMP  HORSEPOWER 


For  values  of  flow  (GPM)  and  pressure  (PSI) 
beyond  the  range  of  the  scales,  note  that  if  scale 
values  of  GPM  or  PSI  are  multiplied  by  any 
number,  n,  then  the  answer  in  BHP  must  also  be 
multiplied  by  n. 

Example:  What  are  the  brake  horsepower  re¬ 


quirements  for  a  68%  efficient  ptimp  to  deliver  2 
gpm  at  650  psi  ? 

Solution:  Align  GPM  scale  =  2  =  (0.1)20  with 
650  psi,  draw  line,  and  mark  intersection  with 
Pivot  Line.  Align  this  intersection  on  Pivot  line 
with  fi  =  68%.  Read  BHP  =  (0.1)11.2  =  1.12 
brake  horsepower. 
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ACCESS  DCX)RS  IN  DUCTS 

D«f«ib  ol  Dafign  and  Instalation 
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SMh  loek-^ 

UNINSULATED  PAN  TYPE  DOOR 


GASKET  SEAL  IN  INSULATED  DOOR 


SMALL  DOOR  WITHOUT  HINGES 


DOOR  ELEVATION 
Rival  or  spot  IrKk  to  duct 


TRACK  PLATE 


SECTION  B-B 


Track  rivalad  or 


laladorspot 
to  duel  SMI 


SUDING  DOORS 


Standing  adga  typa  track 
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Winterizing  Chilled  Water  Systems 

HARRISON  D.  GOODMAN 

Machanical  Enginaar,  Mayar,  Strong  &  Jonas,  Consulting  Enginaars, 

Naw  York.  N.  Y. 


Wintar  oparation  of  chiliad  watar  systams  is  fraught  with  tha  dangar  of  frozan 
watar  coils.  Parailal  flow  wintarizing  of  tha  systam  has  provan  succassful  in 
pravanting  frozan  coils  and  tha  damaga  rasulting  from  burst  tubas. 


During  winter  opemtiun  of  year-round  air  condi¬ 
tioning  systema.  there  is  the  danger  of  frozen 
chilled  water  coils.  The  common  practice  to  prevent  this 
hazard  is  to  drain  these  coils  and  to  circulate  anti¬ 
freeze  in  them  temporarily,  or  to  leave  them  filled  with 
the  anti-freeze  for  the  winter. 

In  a  very  large  building  with  several  central  station 
systems,  this  drainage  can  develop  into  a  large  cost, 
both  for  labor  and  for  the  anti-freeze  solution.  More 
serious  than  the  cost  involved  for  draining  these  coils 
is  the  operational  inflexibility  imposed  on  the  plant 
engineer,  particularly  in  the  fall  and  spring  seasons. 
At  these  times  refrigeration  is  intermittently  needed 
but  the  plant  engineer  does  not  dare  to  start  the  cooling 
system  because  there  is  still  the  possibility  of  a  freeze- 
up.  Therefore,  the  compelling  reason  for  winterizing 
chilled  water  system  is  the  flexibility  of  having  central 
station  systems  ready  and  available  at  any  time  for 
chilled  water  operation. 

The  probability  of  freezing  a  chilled  water  coil  in 
any  given  area  depends,  first  of  all.  on  the  number  of 
hours  over  the  year  during  which  the  outside  air  tem¬ 
perature  is  sub-freezing,  and  to  some  extent  on  the 
daily  temperature  range.  In  a  temperate  winter  cli¬ 
mate,  ice  formation  in  a  coil  tube  may  be  such  a 
remote  possibility  that  any  pre\'entive  measures  would 
hardly  .seem  justified.  Besides  mild  winter  weather, 
there  are  a  number  of  other  factors  which  tend  to 
minimize  or  preclude  coil  freeze-up.  Even  though  ice 
may  begin  to  form  in  a  coil,  the  tube  may  not  burst 
because  the  first  ice  formed  acts  as  an  insulator  to  .slow 
dow’n  further  ice  formation.  Ice  thickness  increases 
approximately  as  the  square  root  of  time  and  this 
period  may  be  of  sufficient  duration  for  thawing  air 
temperatures  to  prevail  again.  Furthermore,  the  most 
likely  circumstances  for  freeze-up  at  the  coil  may  never 
materialize,  such  as: 

1.  Failure  of  preheat  coil  without  being  detected  by 
freeze-up  alarm; 

2.  Outside  air  damper  leakage  when  system  is  tempo¬ 
rarily  shut  down,  as  over  winter  week-ends. 

3.  Cold  air  stratification  during  operation  of  the 
maximum  outside  air  damper,  for  which  a  preheater  is 
not  provided. 

All  these  conditions  indicate  that  the  possibility  of 
bursting  a  chilled  water  tube  because  of  ice  formation 
is  remote.  However,  an  owner  must  realize  that  it  takes 
only  one  freeze-up  to  bring  about  incalculable  damage 
to  the  building  and  its  contents.  Winterizing  a  chilled 
water  sy-stem  is,  therefore,  a  form  of  engineering 


insurance  against  a  remote,  but  costly  occurrence. 

One  of  the  common  methods  devised  for  all-year 
operation  of  a  chilled  water  system  is  to  use  an  anti¬ 
freeze  solution  for  the  secondary  refrigerant  in  lieu 
of  water.  This  would  preclude  the  annual  need  to  drain 
the  cooling  coils.  There  are,  however,  some  serious 
problems  connected  with  the  use  of  anti-freezes: 

1.  They  are  expensive,  and,  certainly,  no  pleasure  for 
the  plant  engineer  to  handle  or  maintain. 

2.  Where  a  glycol  anti-freeze  solution  is  u.sed,  special 
precautions  have  to  be  taken  to  prevent  leakage 
through  the  valve  packing. 

3.  Most  of  the  common  aqueous  solutions  with  a  low 
freezing  point  are  more  viscous  than  chilled  water 
at  cold  temperatures.  Therefore,  streamline  flow  might 
develop  in  the  cooling  coils  and  almost  certainly  would 
develop  in  the  secondary  water  coils  of  any  perimeter 
units  on  the  system.  Streamline  flow  would  sharply  de¬ 
crease  the  coil  capacity,  probably  better  than  50*^. 

Water  Circulation 

Another  common  method  of  winterizing  chilled  water 
systems  lies  simply  in  circulating  the  water  in  the 
.system  when  the  outside  temperature  drops  below  32 
deg  F.  The  theory  behind  this  method  is  that  it  is 
more  difficult  to  freeze  moving  water  than  stagnant 
water.  This  would  have  validity  if  cooling  coils  were  all 
one  row  deep;  but  this  is  almost  never  the  case.  Most 
chilled  water  coils  are  4  to  6  rows  deep,  and  are  con¬ 
nected  for  counterflow  operation  to  obtain  good  cooling 
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Pig.  I.  Schematic  of  a  large  central  station  air  condi¬ 
tioning  system. 
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efficiency.  In  Fijr.  1  which  shows  a  typical  coolinj?  coil 
counterflow  arrangement,  the  chilled  water  enters  the 
last  or  down.stream  row  airwise  at  point  No.  1  and 
leaves  the  first  or  up.stream  row  at  point  No.  7.  In  this 
case,  cold  air  first  contacts  the  upstream  row  of  the 
coil  with  the  leavinj?  water,  hence  the  coldest  water 
in  it.  Counterflow  is  an  invitation  to  freeze-up,  and  not 
a  precaution  atrainst  it. 

What  is  actually  required  to  prevent  freeze-up  in 
cold  weather  is  to  circulate  the  water  throujrh  the 
coils  in  such  a  way  that  the  warmest  water  first  hits 
the  coldest  air,  that  is,  panillel  flow.  In  Fiji.  1,  this 
would  be  accomplished  by  water  entering  at  point  7 
and  leaving  at  point  1.  Before  further  evaluation  of 
counterflow  vs.  parallel  flow,  it  would  be  well  to  see 
what  water  temperature  would  preclude  freezinjr  in 
the  coil  under  a  priven  .set  of  operatinpr  conditions. 
From  this,  the  engineer  can  decide  if  parallel  flow  in 
a  priven  situation  is  feasible  and  warranted  as  a  win- 
terizinpr  system. 

Calculation 

To  prevent  freeze-up,  howr  warm  should  the  water  in 
the  coil  tubes  be?  By  referrinj?  to  Fij?,  2,  the  followinjr 
equation  can  be  set  up  to  show  the  heat  transferred 
from  the  water  to  the  air: 

=  h,  (f.  -f,). 

The  inside  tube  surface  temperature,  f,,  must  be 
32  dejr  or  higher,  to  avert  ice  formation.  The  air  tem¬ 
perature,  t„,  should  generally  be  taken  as  the  outside 
design  temperature  for  the  winter.  The  inside  film  co¬ 
efficient,  Aj,  for  water  at  a  specified  velocity  and  e.sti- 
mated  temperature  is  found  in  most  heat  transfer 
books;  and  the  out.side  film  cotfficient  for  the  air  can 
be  found  from  the  equation: 

The  engineer  can  obtain  u>  and  h„  from  the  coil 
manufacturer  or  approximate  them  from  references 
1  and  3  of  the  bibliography.  The  water  temperature,  t,, 
can  now  be  found  from  the  above  equation.  If  it  is 
greatly  different  from  that  u.sed  to  find  /i,,  then  trial 
and  error  solutions  .should  be  made  until  the  estimated 
and  calculated  values  of  are  in  close  agreement. 

For  example,  assume  that  the  preheater  fails  and 
outside  air  at  0  deg  and  500  fpm  face  velocity  .should 
enter  over  part  of  the  upstream  row  of  the  chilled 
water  coil  because  of  air  .stratification.  From  the  pre¬ 
vious  equation,  a  water  temperature  of  approximately 
55  deg  with  a  velocity  of  1  fps  would  bo  required,  under 
these  circumstances,  to  prevent  freeze-up  in  a  com¬ 


mercial  coil  with  a  high  finned  surface  efficiency.  Ba.sed 
on  a  water  temperature  of  55  deg,  the  evaluation  of 
parallel  flow  vs.  counterflow’  can  now  be  completed 
with  some  interesting  conclusions. 

Counterflow  and  Parallel  Row 

In  counterflow’,  a  6-row  coil  with  air  and  w’ater  con¬ 
ditions  as  cited  would  require  an  inlet  water  temi)era- 
ture  of  approximately  180  deg  to  prevent  freezing  in 
the  upstream  row’  on  the  air  side.  Aside  from  de.stroy- 
ing  the  air  conditioning  {totential  of  all  .sy. stems  con¬ 
cerned,  such  a  high  tempt^rature  would  make  an  oven 
of  the  building.  Moreover,  this  proves  the  futility  of 
circulating  water  through  the  coils  in  counterflow  with¬ 
out  adding  an  enormous  amount  of  heat  to  it.  In  short, 
counterflow  winterizing  without  very  hot  water  is  an 
ojH’n  invitation  to  di.saster. 

Parallel  flow  w’interizing,  on  the  other  hand,  is 
feasible  with  moderate  inlet  water  temi>eratures,  such 
as  55  deg,  which  will  not  de.Htroy  or  even  reduce  the 
air  conditioning  potential  in  any  sy.stem  in  the  build¬ 
ing.  How  .safe  this  method  is  can  be  judged  by  a  step 
taken  by  a  prominent  ea.stern  manufacturer  of  heating 
and  air  conditioning  equipment.  He  recently  re<l(*signed 
his  heating  and  ventilating  unit,  using  a  hot  water 
coil  in  parallel  flow  to  permit  air  at  .Hub-fre<‘zing  tem- 
penitures  to  enter  the  coil.  It  is  to  lie  hoptnl  that  no 
one  unwittingly  hooks  one  of  these  units  up  in  counter¬ 
flow’.  Parallel  flow  combines  ad(*quate  protection  w’ith- 
out  disturbing  the  air  temi)eratures  needed  for  cooling 
in  the  winter  months. 


Symbols  Usod  in  Arficio 

t, — Temperature  at  the  inside  wall  of  the  coil 
tube,  deg  F. 

— Temperature  of  the  air  upstream  of  the  coil 
tube,  deg  F. 

— Temperature  of  the  w’ater  inside  of  the  coil, 
deg  F. 

h,  and  h„ — Inside  ^  outside  film  coefficients,  Btu 
per  (hr)(.sq  ft)  (deg  F'). 

h„' — Outside  .surface  coefficient  referred  to  inside 
surface,  Btu  per  (hr)(.sq  ft)(deg  F). 

« — Finned  surface  efficiency  of  coil,  dimension¬ 
less. 

Af — Surface  of  coil  fins  (both  sides)  per  linear 
foot  of  coil  length,  sq  ft  per  foot. 

Ag — Outside  surface  of  coil  tube  exposed  to  air 
per  linear  foot  of  coil  length,  sq  ft  i>er  foot. 

Aj — Inside  surface  of  coil  tube  per  linear  foot  of 
coil  length,  sq  ft  per  foot. 


Rg.  2.  Section  through  a  typical  chiliad  water  coil  tube. 
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Steps  in  Design 

There  are  essentially  three  steps  to  design  a  (tarallel 
flow  winterizinK  system. 

1.  Calculate  the  inlet  water  temperature  required 
to  prevent  freeze-up  as  the  water  proceeds  from  the 
first  row  upstream  to  that  row  at  which  the  air  temper¬ 
ature  is  warm  enough  to  prevent  freezintr  the  water. 

2.  De.*<ijrn  a  control  .sy.stem  and  a  warninjr  system 
which  W’ill  guarantee  that  the  water  pumps  actually 
oiM-rate  during  8uh-fre«*zinK  weather  with  water  at 
the  temperature  calculated  in  step  (1). 

3.  Desitrn  and  layout  the  pipintf  and  e<iuipment  nec- 
es.H.iry  for  chanRinK  to  imrullel  flow  in  cold  weather. 

As  for  the  fir.st  step,  the  engineer  should  be  able 
to  a.scertain  this  water  temp«*rature  with  the  heat 
transfer  i*quations  Riven  and  in  the  biblioRraphy  ref¬ 
erences  1  and  3.  The  coil  manufacturer,  however,  is  in 
a  better  position  to  make  this  check  and  should  do  so 
whene\'er  possible.  Step  2  is  self-explanatory.  The 
sales  enRineer  for  the  temi>«*ralure  controls  is  in  the 
la*st  position  to  help  desiRn  a  suitable  control  system 
for  (Mirallel  flow  winteriziriR. 

Piping  Arrang«n>«nf 

The  pipinR  arraoRement  to  achieve  parallel  tlfw 
throuRh  the  coils  in  cold  weather  may  In*  accomplished 
at  one  of  two  locations  of  the  water  .system:  H)  At 
each  coil,  or  (2)  at  the  central  chilled  water  pumpinR 
station.  Under  scheme  (2)  it  is  n«*ces.sary  to  have  a 
manual  .switch  to  opim  the  normally  closed  chilled 
water  control  valves.  Under  neither  scheme  is  it  advis¬ 
able  to  circulate  the  water  throuRh  the  refriReratinR 
units  durinR  winter  shutdown  t>ecause  it  will  unnwes- 
.sarily  pressurize  the  eva|>or5itor.  This  miRht  cau.se  leak- 
aRe  of  the  primary  refriRerant.  FiR.  3  shows  a  typical 
pipinR  arranRement  to  effi^ct  {tarallel  flow  at  each  coil. 
To  accomplish  iwrallel  flow  at  the  central  pumpinR  sta¬ 
tion.  this  rt>quin*s  reversiriR  the  connections  at  the 
pum{KS  with  bypji.s.s  xalves.  The  exact  methoil  of  pipinR 
a  .system  for  fkarallel  flow  will  de|M>nd  on  initial  cost 
and  the  ease  for  is-rsonnel  to  make  this  chanReover. 

Oporating  Procedura 

OjM'ratinR  pro<*«*dure  for  parallel  flow  when  outside 
air  temperature  is  exp<*cted  to  drop  Im*1ow  .32  deR 
usually  involves  the  followinR  steps: 

1.  Make  .sure  all  valvinR  is  .set  for  parallel  flow. 

2.  Start  pump  or  pumps  when  outside  air  tempera¬ 
ture  drops  to  35  deR.  Water  velocity  in  coils  .should  be 
kept  at  approximately  2  fjw  for  Rood  turbulence  and 
low  pumpinR  cost.  Since  it  is  of  vital  imiwrtance  to 
keep  the  pumjw  in  continuous  operation  in  sub-freezinR 
weather,  some  Ruarantee  mu.st  be  made  to  a.ssure  this, 
such  as  automatic  controls  actuatMl  by  an  outside  air 
thermostat.  When  .shutdown  of  the  plant  occurs,  as  over 
wet*k-end.s.  and  operatinR  i)ersonnel  are  usually  reduced 
to  a  minimum,  continuous  op«‘ration  of  the  pumps  is 
most  advisable,  even  thouRh  the  outside  temjx'rature 
may  not  fall  b«*low  32  deR  for  most  of  this  time. 

3.  As  the  outside  air  temperature  falls  to  sub-freez- 
inR,  it  may  become  neces.sary  to  heat  the  water  in  order 
to  attain  that  inlet  water  temperature  calculated  to  pre¬ 
vent  freeze-up.  This  would  require  installation  of  a 
.small  converter,  if  none  were  already  available  for  this 


1.  For  counter  flow:  2.  For  parallel  flow: 

Open  valves  1  and  2  Open  valves  3  and  4 

Close  valves  3  and  4  Close  valves  1  and  2 


Fig.  3.  isometric  of  the  piping  for  chilled  water  coils  for 
both  counterflow  and  parallel  flow. 


puri>ose.  P'ortunately,  this  is  probably  not  required  for 
most  installations  since  the  va.st  ma.ss  of  water  will 
usually  come  to  an  equilibrium  temperature  well  above 
that  required  to  prev'ent  ice  formation. 

Parallel  flow  winterizinR  has  already  been  tried  in 
the  Daily  News  BuildinR  in  New  York  City.  Operation 
of  this  system  has  been  most  successful  in  providing  a 
Ruarantee  again.st  freeze-up.  It  might  be  ai^ked  if  cir¬ 
culating  water  through  the  cooling  coils  at  the  News 
ha.s  made  air  temperature  control  during  the  winter 
months  more  difficult  than  drained  coils  which  are 
thermally  inert.  The  answer,  based  on  operating  data, 
is  apparently  not,  for  the  calculated  water  temperature 
to  prevent  freeze-up  has  not  been  above  that  required 
for  air  conditioning  of  interior  spaces.  The  inlet  water 
temi)erature  ha.s  on  a  few  occasions  been  a  degree  or 
two  above  that  required  for  the  primary  air  of  the 
perimeter  units.  But  this  has  not  siffected  the  operation 
of  these  units  because  parallel  flow  makes  for  less 
efficient  heat  transfer  from  the  coil  to  the  air. 

The  Seu'ft  has  found  that  the  operating  costa  for 
running  the  pumps  when  sub-freezing  weather  occurs 
is  roughly  the  same  as  maintenance  costs  for  draining 
and  packing  the  coils  over  the  winter.  Pumping  costs, 
moreover,  will  de{H‘nd  largely  on  electric  power  rates 
in  any  given  area.  In  conclusion,  parallel  flow*  has  al¬ 
ready  proved  itself  in  practice  as  a  safe,  flexible  and 
rea.sonably  inexpensive  method  for  winterizing  large 
chilled  water  .systems. 
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When  planning  an  air  conditioning  system  for  an  office 
building,  budget  price  data  are  implant.  Such  figures 
help  to  determine  the  best  system  for  the  project,  based 
on  fixed  charges  and  the  initial  investment.  Here  are  basic 
data  and  graphs  that  are  valuable  for  such  computations. 

Budget  price  information  i.s  essential  when  evalu¬ 
ating  the  type  of  air  conditioning  systems  for  a 
.specific  project.  Such  information  is  used  for  determin- 


inif  the  initial  investment  and  the  re.sultant  fixed 
charges.  Initial  investment  for  air  conditionitiR  is 
affected  by  the  followinK  factors:  HuildinK  type  and 
size;  design  unit  loadinK.  Btu  per  sq  ft;  type  of  sys¬ 
tem;  reftional  cost  level;  prevailinjr  economic  climate. 

Data  present<*d  in  this  article  may  be  used  to  estab¬ 
lish,  within  practical  limits,  the  initial  investment  for 
air  conditioning  in  new,  as  well  as  existiiqr  office  buihl- 
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Fig.  I.  Budget  price  data  for  air  condi-  | 

tioning  new  office  buildings.  Information 
presented  for  various  types  of  systems  in¬ 
stalled  In  such  buildings.  | 
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Fig.  2.  Budget  price  data  for  air  condi¬ 
tioning  eiisting  office  buildings.  Curves 
are  presented  for  a  wide  selection  of  air 
conditioning  systenrts. 


injrn.  The  following  proeedure  i.n  used. 

FiKure  1  .Hhows  the  initial  investment  in  dollars  jht 
square  foot  of  air  c*ondition«*<l  area  for  various  types  of 
sy.Htems  in  new  office  huildinKi*  havinjr  different  rental 
areas.  These  figures  in  dollars  i>er  square  foot  have 
lM*en  adjusted  to  show  the  costs  as  of  October  15,  1959. 
They  apply  to  certain  areas  of  the  country,  such  as 
Atlanta,  (•♦'orjria  or  Dallas.  Texas.  F'or  other  locations, 
use  the  correction  factor  shown  in  Table  1.  For  exam¬ 
ple,  a.ssume  a  new  .50.000  sq  ft  net  rentable  buildintr  in 
OhicaRo.  The  budget  fiRure  in  dollars  |H*r  .square  foot 
for  a  fan  coil  and  convector  sy.stem  is  $4..‘17.  However, 
for  ChicaRo,  the  multiplier  as  list<*d  in  Table  1  is  1.11. 
Therefon*,  for  a  new  commercial  office  buildinR  in 
ChicaRo  havitiR  50,000  .sq  ft  to  be  serctnl  by  this  tyjK* 
.system,  it  is  |1..17  X  1.11  X  50,000  =  $242,500. 

In  FiR.  1,  the  co.st  for  new  buildinR  includes  t*quii>- 
ment,  pipinR,  .sh»*<*t  metal,  insulation,  controls,  coolinR 
tower,  pumi>s.  toilet  exhau.st  and  machine  room  ex¬ 
haust.  It  does  not  include  electrical  wirinR,  founda¬ 
tions,  RrillaRe,  appanitus  and  machine  rooms,  boilers, 
h«‘atinR  for  toilets,  stairs,  lobby,  plumbinR  make-up 
and  drains. 

There  is  a  rather  definite  relationship  betw’een  cost 
of  air  conditioninR  and  cost  of  buildinR.  In  other 
words,  the  quality  of  air  conditioninR  should  be  con¬ 


sistent  with  the  type  building  and  usage.  Generally 
.sj)eaking,  the  air  conditioning  system  first  costs  should 
be  approximately  12y2^,c  of  the  new  building  construc¬ 
tion  cost.  For  example,  assume  the  building  referred  to 
was  budgeted  for  $1,600,000.  This  represents  a  cost 
of  approximately  $.32  per  .square  foot  of  net  rentable 
spjice,  or  with  75*^r  efficiency  for  the  building,  a  cost  of 
approximately  $24  per  .square  foot  of  gro.ss  area.  The 
Rro.ss  area  is  the  index  most  often  used  by  architects 
and  builders  when  referring  to  budget  costs.  An  archi¬ 
tect  or  builder,  when  planning  a  building  of  this  qual¬ 
ity,  should  be  considering  a  type  of  year-round  air 
conditioning  with  a  first  cost  of  approximately  $4  per 
square  foot  (12y2*^^c  of  $32).  Since  the  sy.stem  selected 
for  the  example  is  approximately  $4  per  square  foot 
(net  rentable)  it  should  receive  consideration.  Other 
types  of  systems  should  also  be  included  in  the  prelim¬ 
inary  analyses  to  determine  which  will  give  the  great¬ 
est  Inmefits  per  dollar  of  overall  cost. 

For  an  existing  building  use  Fig.  2  and  follow 
the  same  procedure  as  outlined  previously.  In  Fig. 
2.  the  cost  for  existing  buildings  includes  equip¬ 
ment.  piping,  sheet  metal,  insulation,  controls,  cool¬ 
ing  tower,  pumps,  toilet  exhaust  and  machine  room 
exhau.st.  Also  included  are  electrical  wiring,  founda¬ 
tions,  grillage,  apparatus  and  machine  room,  steam 
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piping  to  equipment  room,  plumbing,  cutting  and 
patching,  painting,  make-up  and  drains,  overtime  in 
occupied  areas,  and  removal  of  existing  radiation. 

There  is  a  definite  relationship  between  air  condi¬ 
tioning  systems’  first  cost  and  prevailing  rental  rates 
on  the  existing  building.  This  figure  must  also  include 
the  increased  operating  expense  since  the  total  owning 
and  operating  expense  will  usually  be  the  ba-sis  for 
increased  rental.  Assume  the  exi.sting  building  rental 
rate  is  $3  per  square  foot  and  modernization,  including 
air  conditioning,  acoustical  ceilings,  lighting,  eleva¬ 
tors,  etc.,  is  contemplated.  Generally  speaking,  the  type 
of  air  conditioning  considered  should  have  an  ouming 
cost  (fixed  charges)  of  approximately  to  15^,c 

of  the  existing  rental  rate.  In  other  words,  for  a  sys¬ 
tem  with  a  depreciation  period  of  15  years,  inter¬ 

est  on  the  money,  approximately  2^c  for  taxes  and 
insurance,  the  first  cost  should  vary  between  $3.25  and 
$3.90  per  square  foot  of  net  rentable  space.  The  oper¬ 
ating  costs,  excluding  the  heating  costs  which  are  part 
of  the  prevailing  operating  budget,  will  be  approxi¬ 
mately  $0.15  per  .square  foot.  Therefore,  the  required 
increase  in  rental  rate  would  be  approximately  $.50  to 
$.60  per  .square  foot  for  absorption  of  the  total  owning 
and  oi)erating  exjien.se.  This  would  represent  an  in- 


TABLE  I— MULTIPLIER  FOR  BUDGET  PRICE  CURVES 

(U.  S.  Government  Cost  Indei) 


AtUnf*  Ditfricf 

1.000 

Chicago 

I.IIO 

PhiUdolphIa 

1.135 

Cleveland 

1.150 

Now  York 

1.240 

Dallas 

1.000 

Spot  Check  By  Cities 

St.  Louil 

1.12 

Newark.  N.  J. 

1.21 

Cincinnati 

l.ll 

Washington,  D.  C. 

1.08 

Pittsburgh 

l.ll 

Los  Angeles 

1.16 

Detroit 

1.14 

Miami 

1.00 

Minneapolis 

1.08 

Omaha,  Neb. 

1.04 

Kansas  City 

1.08 

Denver,  Colo. 

1.12 

Houston 

1.00 

San  Rancisco 

1.18 

New  Orleans 

0.97 

1946  4;  46  49  M  61  62  61  64  66  66  67  M  69  60  61 


Fig.  3.  Price  variation  for  air  conditioning  systems  in¬ 
stalled  multi-story  buildings. 

crea.se  in  the  rental  rate  of  approximately  20%  which 
according  to  previous  exjM'rience,  is  indicative  of  the 
level  which  will  be  of  interest  to  the  building  manager. 

Figure  3  .shows  the  price  \ariation  which  has  taken 
place  during  the  jiast  14  years  for  air  conditioning  in 
buildings  of  comiuirable  siz**  and  shajH*  and  ser\’ed  by 
similar  .sy.stems.  There  is  some  indication  that  the 
price  le\t4  is  on  an  upward  trend;  const*quently,  the 
budget  information  should  be  adju.st«*d  for  projects 
which  will  not  be  bid  for  the  next  several  months. 
.X.ssuming  there  is  an  increa.se,  then  the  correction 
factor  obtained  from  Fig.  3  could  be  applies!  to  the 
budget  figures  from  Fig.  1  or  2.  For  example,  the 
corrective  multiplier  from  Fig.  3  for  October,  1959 
may  lie  1.64;  for  a  period  12  months  later,  approxi¬ 
mately  1.72.  In  other  words  the  correction  is  1.72  1.64 
or  1.055  or  5%. 

Another  figure  of  significant  interest  to  the  building 
owner  or  manager  is  the  total  owning  and  ojierating 
cost  iH-r  .square  foot  js^r  year. 


TABLE  2— BUDGET  PRICE  INFORMATION  FOR  OFFICE  BUILDING  AIR  CONDITIONING 

(Typic«l  100,000  Sq.  R.  Buildinq) 


System 

No. 

iType  of  System 

1 

j 

Depreciation 
Period  1 

1 

i 

New 

Building 

Eilsting  Building 

Dollars  per  Square 

Foot  (Net)  per 

Year 

Dollars  par  Square  Foot  (Net)  per 

Year 

Initial  1 
Invest.  1 

Owning 

Operating*  | 

Total  1 

Initial  1 
Invest. 

Owning  I ' 

Operating* 

1  Total 

1 

Double  Duct  System 

20 

54.39 

$0,420 

$0,180 

$0,600 

— 

— 

— 

— 

2 

Under  Window  Fan  Units 

15 

$4.20 

$0,475 

$0,180 

$0,655 

$5.70 

$0,647 

$0.18 

$0,727 

3 

Single  Duct  plus  Under 

Window  Convectors 

20 

$3.90 

$0,375 

$0,170 

$0,545 

— 

— 

— 

— 

4 

Induction  System 

20 

$3.87 

$0,370 

$0,160 

$0,530 

$5.08 

$0,490 

$0.16 

$0,650 

5 

Single  Duct 

20 

$3.25 

$0,315 

$0,170 

$0,485 

$4.52 

$0,435 

$0.17 

$0,605 

6 

Package  Units 

15 

$2.97 

$0,340 

$0,180 

$0,520 

KI5 

$0,472 

$0.18 

$0,652 

7 

Self  Contained  Window  Units  10 

$1.95 

$0,290 

$0,200 

$0,490 

$3.05 

$0,450 

$0.20 

$0,650 

*Cott  of  convoctor  ho«6nq  tMcludad. 
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APPLICATIONS  AN  D  INSTALLATIONS 


Activated  Carbon  Filters  Control  Radioactive  Vapors 

T.  T.  POREMBSKI 


Facilities  Engineer,  Heating  and  Ventilating 
Knolls  Atomic  Power  Laboratory,  Schenectady,  N.  Y.* 


A  NEWLY  DESIGNED  activat**d  carI)on  and  ntack 
system  to  handle  radioactive  iodine  vafior  is 
ojHTated  in  conjunction  with  existinK  air  cleanintr 
facilities  at  the  Radioactive  Materials  laboratory 
of  Knolls  Atomic  Power  I^Ijoratory.  The  need  to 
control  a  radioactive  vajior,  as  differentiated  from 
particulate  matter,  is  unique  in  the  l>aIx)ratory’s 
ojM'rations. 

The  new  facility  will  iH*rmit  immediate  s«'ction- 
injr  and  chemical  and  corrosion  testing  of  irradiated 
samples  which  otherwise  could  not  be  handled  until 
the  samples  had  sufficiently  decayed  and  I>ecome  safe 
to  handle. 

In  order  to  jirotect  lalmratory  personnel  from 
any  contact  with  contaminated  materials,  partic¬ 
ulate  or  Kaseou.s.  to  assure  sufficient  stack  jras  con¬ 
tamination  reduction  to  render  effluent  Ra.ses  harm¬ 
less  to  the  environs,  and  to  provide  safejruards 
atrainst  the  spread  of  contamination  in  the  event 
of  an  accident,  the  followintr  criteria  amontr  others, 
have  to  In*  met : 

1.  A  uniform,  draft-free  air  flow  mu.st  be  main¬ 
tained  within  the  building  in  the  direction  of  the 
contaminated  areas.  The  buildintr  should  be  under 
•sliKhtly  neKative  pres.sure,  becominK  proprre.ssively 
more  negative  in  the  direction  of  the  hot  work  area. 

2.  Exhaust  air  must  be  cleaned  l>efore  di.scharjre 
to  the  atmosphere. 

Kijfure  1  is  a  diagrammatic  view  of  the  old  way 
in  which  hazardous  dusts  are  contained  within  tho.se 
cells  of  the  I.aboratory  in  which  iodine  work  is  car- 
riwl  on.  The  apparatus  is  still  i)erfectly  adequate  for 
much  of  the  work  done  in  the  Laboratory*.  Work  is 
I*<*rformed  within  an  i.solation  box  consisting  of  an 
enclosure  made  of  tran.sparent  ixdyethylene  pla.stic 
shcH'ts  taiHHl  toKether  and  nearly  air  tijrht.  Boxes 
are  3-ft  culies.  Up  to  three  or  four  of  them  are  hou.sed 
within  a  cell. 

Proper  oi>eration  of  the  ventilation  sy.stem  depends 
ujjon  the  following  factors: 

1.  Afuturnnce  that  nil  isolation  boxes  are  sealed  up. 
Short-circuitinK  of  air  due  to  an  oi)en  l)ox  or  branch 
duct  may  interrupt  the  adequate  exhaust  at  other 
isolation  boxes  in  use. 

2.  Proper  equipment  operation.  Since  two  fan  sys¬ 
tems  are  virtually  drawing  air  from  the  .same  .space. 


•  Op*r«t*d  for  fho  Unifod  Statot  Atomic  Energy  Committion  by 
tho  Gonoral  Eloctric  Company.  This  articia  it  batad  on  a  talk  given 
by  tka  author  at  tka  Siith  AEC  Air  Cleaning  Seminar  at  Idaho 
Fallt.  Idaho,  July  7-9,  1959. 


the  direction  of  flow  in  the  i.solation  box  systems 
could  be  reversed  under  certain  conditions,  as  in  the 
ca.se  of  fan  failure.  Reversing  the  flow  from  cold  to 
hot  areas,  the  hottest  materials  w'ithin  the  isolation 
boxes  would  be  spread  into  the  cell,  from  there  flow¬ 
ing  into  the  central  system  filters,  which,  by  virtue 
of  their  size,  are  much  more  difficult  to  dispose  of 
than  the  box  filters  within  the  cell. 

3.  Proper  air  balanring.  One  central  fan  is  u.sed 
for  two  cells,  each  of  which  contains  three  i.solation 
Ix)xes.  Unless  the  air  flows  are  adju.sted,  static  pres- 
.sures  will  be  off  design.  The  rate  at  which  box  filters 
become  dirty  may  affect  the  overall  performance,  even 
after  the  .system  has  been  balanced. 

•1.  Assurance  that  the  isolation  boxes  are  under  a 
negative  pressure.  The  pla.stic  .sheets  srive  a  {?ood 
indication  whether  net  overall  pressure  is  within  or 
outside  the  boxe.s,  since  there  is  some  slack  in  the 
material. 

Improved  In-Cell  Ventilation 

The  .sketch  in  Fi^.  2  shows  the  new  desiftn  for 
those  cells  in  which  iodine  work  is  done.  Port¬ 
able  ventilators  eliminate  the  deficiencies  of  the  old 
.system  serving  the  isolation  boxes. 

Each  l)ox  is  equip|)t*d  with  its  own  fan  and  filters, 
as  .shown.  After  the  air  is  filtered,  it  is  discharjred 
directly  into  the  cell.  Air  pres.sure  within  the  box  is 
always  lower  than  cell  air  pressure.  Fan  failure  can¬ 
not  jrreatly  contribute  to  .spread  of  radioactive  J7a.ses. 

Central  Activated  Carbon  Ritering  System 

Cell  ventilation  is  handled  by  a  central  system, 
chosen  becau.se  it  could  be  added  to  existinsr  facilities 
and ;  more  important,  it  was  felt  that  central  hous- 
injr  of  all  carbon  filters  (except  the  box  filters)  would 
permit  shieldinR,  if  it  became  necessary.  Furthermore, 
radioactive  jja.ses  generated  at  any  one  of  the  venti¬ 
lated  work  areas  would  be  diluted  before  arriving  at 
the  carbon  filters,  enhancing  filter  performance.  An 
addinl  advantage  is  that  provision  is  made  for  future 
installation  of  a  filter  bypas.s,  if  required.  It  is  much 
simpler  to  in.stall  .such  a  bypa.ss  in  a  central  system 
than  it  would  be  with  individual  unit  systems. 

Aside  from  filtering  out  radioactive  iodine  dis¬ 
charged  from  any  one  of  the  existing  systems,  the 
added  protection  of  a  high  stack  was  desired.  The 
carbon  filtering  sj'stem  is  shown  in  Fig.  3.  Twelve 
of  the  existing  ventilating  .stacks  are  cut  at  the  roof 
line  and  interconnected  with  ductwork  into  two  cen¬ 
tral  headers  from  which  air  is  drawn  by  a  booster  fan 
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To  roof  stack  • 
300  cfm 


2  Dorex 
type  H 
activated 
carbon 
cannisters 
size  a  32 


Fig.  1.  Cell  No.  3  ventilation  systems. 
Cell  No.  4.  in  back,  is  duplicate  of  No.  3. 


VENTILATING  SYSTEMS  FOR 
KNOLLS  ATOMIC  POWER  UBORATORY 

Including  facilities  for  handling 
of  radioactive  gases 


Flanders 
Cat.  6H70 
AN2N2 
filter 


Fig.  2.  Portable  isolation  box 
ventilating  unit.  Cells  Nos  1  4 


Fig  3.  Flow  diagram  showing  central  carbon  filters, 
booster  fan,  and  stack. 


through  a  filter  plenum  located  on  the  roof  and  hous¬ 
ing  twenty-four  Dorex  Type  C,  size  T-42  cells,  after 
which  the  clean  air  is  discharged  to  the  atmosphere 
from  a  38-inch,  105-ft  free-standing  stack. 


Safeguard  Measures 

The  old  individual  unit  systems,  equipped  with 
CWS  filters  as  shown  in  Fig.  1,  are  cut  back  to  the 
cell  walls  and,  as  stand-by  units,  provide  back-up 
protection  for  the  portable,  in-cell,  activated  carbon- 


('WS  units.  Further  back-up  protection  is  provided 
by  the  cell  ventilation  ("WS  filters  and  central  carl>oii 
system  and  stack.  A  .standby  Irooster  fan  starts  in  n*- 
s|K)n.se  to  an  air  flow  .switch  from  a  .sejMirate  ix>wer 
source. 

The  activated  carbon  filters,  95%  efficient,  used 
two  in  a  series,  prov'ide  a  concentration  reduction 
factor  of  400;  the  stack,  a  factor  of  100.  Together,  they 
provide  a  factor  of  100  X  400  =  4  X  10«.  This  .system 
has  been  found  very  .satisfactory’  for  the  containment 
of  radioactive  iodine  effluent.s. 
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Applications  and  Installations 


Three  Duct  Furnaces  Solve 
Make-Up  Air  Problem 

The  RobiiiHon  Knife  Manufacturintf  Company  has 
licked  a  series  of  imtentially  toutrh  problems  caused  by 
a  {Mwerful  exhaust  system  which  exhausts  30,000  cfm 
of  air  and  residue  from  KrindinR  and  finish  f)olishinR 
of  the  hijfh  Krade  household  and  professional  cutlery 
which  the  company  manufactures. 

The  forctni  exhaust  syst«*m  created  a  substantial 
negative  pressure  in  the  plant.  To  avoid  an  inrush  of 
replacement  air  from  the  outdoors  and  from  adjacent 
rooms,  and  to  avoid  pullinK  down  combustion  Kases 
from  flues  of  iriis-bumintr  furnaces,  Walter  Luenen- 
burK,  Robinson  plant  entfineer,  called  upon  Reznor 
ManufacturinK  Company,  a  firm  which  has  done  much 
toward  solvinK  the  prot)Iems  of  make-up  air. 

Tojfether,  Mr.  LuenenburR  and  Carl  W.  Kimble, 
Reznor  di.strict  manager  for  the  Buffalo.  N,  Y.,  area, 
desijrned  a  .sy.stem  which  is  now  in  its  .second  year  of 
successful  oi>eratinn  at  the  SprinRville,  N.  Y.,  plant. 

A  nuike-up  air  system  was  designed.  usinR  three 
.Model  I)S-.300  duct  furnaces  to  temp<*r  the  make-up  air 


Inlet  air  enters  furnace  through  duct  at  window  top,  and 
warm  air  enters  room  directly  from  front  of  furnace. 
Combustion  air  is  brought  in  through  separate  duct  at 
bottom  through  furnace's  draft  hood  into  its  combustion 
chamber,  both  of  which  are  sealed  off  from  room  air. 


I'#'-  • 


Exhaust  system  on  roof  removes  30,000  cfm  of  air  and 
residue  from  cutlery  manufacturer's  grinding  and  finish 
polishing  department. 


in  the  wintertime.  Inlet  air  for  the  make-up  air  system 
wa.s  taken  directly  from  outside  the  building  and  di¬ 
rected  through  4-ft  ducts  to  each  duct  furnace.  Each 
inlet  was  provided  with  a  grille  and  protected  by  an 
awning-type  protector  to  prevent  rain  and  snow  from 
entering  the  sy.stem. 

Combu.stion  air  was  taken  in  separately  from  the 
outside.  To  accomplish  this,  both  the  draft  hood  and 
the  combustion  chaml)er  were  sealed  from  room  air. 
Boxes  were  built  around  the  burner  compartment  to 
which  the  12-inch  combu.stion  air  inlet  duct  wa.s 
attached. 

The  furnaces  were  vented  through  33-ft  vertical 
runs  of  10-inch  pipe.  A  tee  at  the  ba.se  of  each  pipe, 
where  the  horizontal  runs  to  the  furnaces  were  at¬ 
tached,  prevented  flow  of  down  drafts  into  the  room. 

The  system  met  with  a  severe  trial  during  the  winter 
of  1958-59.  Outside  air  flowing  over  the  heat  exchanger 
during  cold  weather  caused  conden.sate  to  form  inside 
the  heating  tubes.  This  moi.sture  could  have  corroded 
improi)erly  protected  steel  heat  exchangers. 

Despite  the  fact  that  the  winter  temperatures  held 
l)etween  -10  and  -15  deg  F  for  long  periods,  upon  in¬ 
spection  in  the  spring  absolutely  no  corrosion  was 
found.  The  aluminumiztHl  .steel  heat  exchanger  on  these 
duct  furnaces  provided  ample  protection.  Nor  was  cor¬ 
rosion  noted  anyw’here  el.se  in  the  .system  despite  exces¬ 
sive  moi.sture  conditions. 

Each  duct  furnace  is  equipi>ed  with  a  two-stage  gas 
valve.  When  heating  is  required,  the  units  are  turned 
on  by  a  wall  switch  that  in  turn  operates  the  first  stage 
of  the  two-stage  valve,  turning  the  heater  on  at  50^ 
of  capacity.  The  second  .stage  of  the  two-.stage  valve  is 
controlled  by  a  thermostat.  This  permits  moderate 
heat  in  mild  .sea.sons,  and  if  temperatures  continue  to 
drop,  the  second  stage  of  the  heating  comes  on.  Thus, 
more  even  heat  is  provided  with  no  waste  of  fuel. 
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LOUIS  BLENDERMANN  ON 


PIPING 

AND  PLUMBING 

Floor  Mounted  Urinal  Installations 


URINALS  are  installed  in  all  tyi>es  of  buildin^rs,  and 
as  with  water  closets,  a  prescribed  amount  of 
space  is  needed  for  the  roujfhinjr  for  the  fixtures. 

Since  floor  space  in  every  tjTje  of  buildinjr  is  a 
prime  consideration,  it  is  of  utmo.st  importance  that 


STALL  URINAL  PEDESTAL  URINAL  WOMEN’S  URINAL 

Fig.  I.  Three  basic  types  of  floor  mounted  urinals. 


minimum  dimensions  be  followed  for  the  required 
rouKhintr.  It  is  of  equal  importance  that  the  .space  is 
not  reduced  to  below  limits,  which  would  hamper  the 
ea.se  of  installing  the  roujrhinpr. 

Types  of  Urinals 

There  are  many  styles  and  .shapes  of  floor  type 
urinals  and  each  fixture  has  a  di.stinct  feature  in 
performance  which  makes  one  urinal  a  little  bit  dif¬ 
ferent  than  the  other.  The  three  basic  types  of  urinals 
commonly  used  are:  Stall  type  urinal,  pedestal  type 
urinal,  and  floor  mounted  women’s  urinal.  These  are 
illu.strated  in  Fiff.  1. 

The  stall  type  urinal  is  available  in  .several  types 
and  the  water  is  supplied  by  either  a  flush  tank  in  an 
elevated  position,  or  a  concealed  or  expo.sed  flu.sh  valve. 
In  this  article,  flu.sh  valves  are  .shown  rather  than  el¬ 
evated  flu.sh  tanks. 

The  pedestal  type  urinal  is  also  a  popular  type  uri¬ 
nal  for  many  installations.  It  is  a  free  standing  fix¬ 
ture  and  is  equipped  with  either  an  expo.sed  or  con¬ 
cealed  flu.sh  valve. 

The  women’s  urinal  has  become  more  and  more 
popular  in  recent  years.  This,  too,  is  a  free  standing 
fixture  and  is  installed  in  all  types  of  buildings.  This 
particular  urinal  can  also  be  equipped  with  either 
an  expo.sed  or  concealed  type  flush  valve. 

Stall  Urinal 

The  stall  urinal  can  be  in.stalled  as  a  unit  or  as 


a  battery  of  fixtures.  A  typical  single  fixture  installa¬ 
tion  is  shown  in  Fijr.  2. 

Routthintr  is  in.stalled  in  a  wall  constructinl  of  2 
by  6-inch  stud  framitiR  with  a  .sheet  rock  and  tile 
finish  on  one  wall  and  a  sheet  rock  finish  on  the  other 
wall.  The  stall  urinal  is  generally  placed  in  a  room 
with  one  or  more  water  clo.sets  and  lavatories  .so  that 
the  routthinK  for  the  urinal  ties  in  with  the  same 
routrhintr  for  the  other  fixtures.  In  FiK.  2  the  rouKh- 
intr  consists  of  a  3-inch  soil  stack.  The  3-inch  .stack 
can  be  increa.sed  to  4  inches  in  its  (la.s.satre  throuKh 
the  roof.  In  areas  where  a  4-inch  stack  is  required, 
it  also  can  be  fitted  into  the  space  .shown. 

Referring  to  FiR.  2.  the  waste  line  from  the  urinal 
may  be  2  or  3  inches  and  since  the  distance  between 


Fig.  2.  Installation  of  a  stall  typa  urinal  with  the  roughing 
contained  in  a  minimum  size  pipe  space. 
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the  stack  and  the  centerline  of  the  fixture  outlet  is 
not  sufficient  to  make  necessary  connection,  the  stack 
has  been  offset  to  the  side  of  the  urinal  to  offer  suffi¬ 
cient  room  to  make  a  connection. 

Flush  valve  piping  is  easily  in.stalled  in  the  pipe 
space  provided.  Should  another  urinal  be  placed  at 
a  floor  above,  ventinK  must  be  accomplished  in  ac¬ 
cordance  with  local  code  requirements. 

An  advantage  of  the  .stall  urinal  is  that  it  serves 
as  a  floor  drain.  Since  the  rim  of  the  urinal  is  flu.sh 
with  the  fini.shed  door,  with  the  floor  generally 
slo|>ed  to  the  urinal,  it  will  intercept  any  water  that 
is  spilled  on  the  floor. 

Pedestal  Urinal 

The  i>edestal  urinal  can  In*  in.stalled  singly  or  in  a 
battery  arrangement.  This  urinal,  too,  is  usually  in¬ 
stalled  in  conjunction  with  one  or  more  water  clos¬ 
ets  and  one  or  more  lavatories,  and  rouRhinR  is  tied 
in  with  the  routrhin);  of  the  other  fixtures.  Figure  3 
illustrates  the  routrhintr  when  the  fixture  is  installed 
as  a  single  unit. 

A  ■4-inch  soil  stack  has  bt*en  indicated  for  this  in¬ 
stallation  since  the  outlet  from  the  fixture  is  4  inches 
in  diameter.  A  closet  flange  enjrajres  the  horn  of  the 
urinal.  A  lead  Ijend  has  been  shown  in  this  instance 
to  provide  for  ea.se  of  in.stallation.  Other  devices  that 
fit  the  rouRhinir  s|)ace  may  l)e  u.stKl  with  equal  suc¬ 


cess.  An  exposed  type  flush  valve  has  been  utilized 
and  its  supply  piping  is  easily  installed  in  the  nar¬ 
row  confines  of  the  pipe  space. 

The  pipe  space  is  similar  to  that  of  Fig.  2.  This  is 
the  minimum  space  in  which  the  roughing  for  a 
pedestal  type  urinal  can  be  installed. 

Women's  Urinal 

The  women’s  urinal  can  be  installed  singly  or  in 
a  battery  arrangement.  This  fixture,  too,  is  generally 
in.stalled  component  with  the  roughing  of  one  or  more 
water  closets  and  one  or  more  lavatories.  Figure  4 
shows  the  minimum  roughing  requirements  when  the 
fixture  is  installed  as  a  single  unit. 

A  closet  flange  engages  the  horn  of  the  urinal  and 
a  4-inch  lead  bend  offers  the  final  connection  to  the 
vertical  4-inch  soil  stack.  Water  piping  is  contained 
within  the  narrow  confines  of  the  pipe  .space.  The 
.soil  stack  is  easily  installed  in  the  2  by  4-inch  stud 
construction  and  represents  the  minimum  dimensions 
for  a  fixture  of  this  type. 

Cast  iron  hub  and  .spigot  piping  has  been  shown 
for  the  roughing  in  Figs.  2,  3  and  4  for  it  represents 
the  maximum  in  physical  dimensions  of  all  the  types 
of  piping  that  could  be  used.  Therefore,  galvanized 
steel,  galvanized  wrought  iron  or  copper  tubing  can 
easily  fit  into  the  space  allotted.  The  cast  iron  pipe 
has  thus  been  u.sed  only  for  the  purpose  of  example. 
Fixtures  detailed  are  for, example  only;  several  fix- 
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DETAIL  A 

Minimum  roughing  requirements 
for  a  battery  of  pedestal  type  urinals 


DETAIL  B 

Access  corridor  for  a  battery 
of  pedestal  type  urinals 


Fig.  6.  Two  installations  for 
padastal  typa  urinals. 


lure  manufacturar.s  offer  a  variety  of  fixtures  of  the 
same  type. 

Back  to  back  urinals  have  not  been  considered 
since  it  is  rare  that  urinals  are  installed  that  way. 
The  usual  practice  is  to  provide  a  men’s  and  women’s 
toilet  room,  back  to  back. 

Battery  of  Stall  Urinals 

'When  stall  urinals  are  installed  in  batter>'  arrantre- 
ments,  the  installation  would  be  similar  to  that  shown 
in  Fijr.  .5.  The  minimum  space  requirement  is  12 


inches  for  a  battery  of  stall  urinals.  The  conditions 
that  prescribe  the  space  limitations  is  the  arrange¬ 
ment  of  vertical  roughing  as  shown.  The  vertical 
roughing  consists  of  a  .soil  .stack,  vent  .stack  and  cold 
water  riser.  The  trapped  waste  from  the  urinal  is 
connected  to  the  horizontal  waste  piping  a.s  shown. 
The  horizontal  waste  piping  in  turn  connects  with  the 
vertical  .soil  stack.  It  is  very  possible  that  the  vertical 
roughing  can  be  in.stalbKl  in  a  pipe  s{kace  of  U*ss  than 
10  inches  but  this  would  require  a  careful  arrange¬ 
ment  of  the  roughing,  and  the  use  of  offset  vent 


Rg.  5.  Two  different  installa¬ 
tions  for  stall  urinals. 
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Pig*  7.  Two  installations  for 
women's  type  urinals. 
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DETAIL  A 

Minimum  roughing  requirements 
for  a  battery  of  women’s  type  urinals 


DETAIL  B 

Access  corridor  for  a  battery 
of  women’s  type  urinals 


piping  to  r»*duce  the  width  of  the  pijie  .space.  The 
piping  material,  .shown  i.s  cast  iron  hub  and  spigot 
piping  for  this  requires  the  maximum  in  physical 
dimensions.  Therefore,  for  ea.se  in  installation,  it  i.s 
recommended  that  the  pipe  space  be*  12-inches  min- 


Rg.  8.  Roughing  arrangements  that  may  be  used  for  floor 
mounted  urinals. 


imum  for  a  battery  of  stall  urinals.  If  neces.sary, 
roughing  can  be  arranged  in  a  confined  manner  to  fit 
the  limits  of  a  10-inch  pipe  space. 

When  an  access  corridor  is  desired,  the  space 
should  be  24  inches  a.s  shown.  This  provides  ample 
room  for  the  maintenance  man.  When  an  access  cor¬ 
ridor  is  contemplated,  the  roughing  should  be  no  ar¬ 
ranged  to  offer  ma.ximum  room  for  passage.  The 
space  .should  al.so  be  w'ell  lighted  and  ventilated. 

Battery  of  Pedestal  Urinals 

The  roughing  for  a  battery  of  pedestal  urinals 
would  be  similar  to  that  shown  in  Fig.  6.  The  ar¬ 
rangement  of  vertical  roughing  is  similar  to  that 
shown  in  Fig.  5,  and  again,  cast  iron  hub  and  spigot 
piping  has  been  used.  Roughing  from  the  urinal 
consi.sts  of  a  clo.set  bend  which  is  connected  to  the 
horizontal  waste  piping.  The  clo.set  bend  is  vented  in 
the  manner  .show'n  by  the  detail. 

The  recommended  roughing  space  for  this  ar¬ 
rangement  is  12  inche.s.  Once  again,  the  space  can 
be  reduced  to  10  inches  when  some  extra  careful  at¬ 
tention  is  paid  to  the  roughing. 

When  an  access  corridor  i.s  contemplated,  the  .space 
.should  be  24  inche.s  as  shown.  Although  cast  iron 
clo.set  bends  have  been  shown,  other  types  of  closet 
bends  can  be  u.sed  with  equal  .succe.ss. 

Battery  of  Women's  Urinals 

For  a  battery  of  women’s  urinals,  the  arrangement 
of  roughing  would  be  similar  to  that  shown  in  Fig.  7. 

A  ca.st  iron  clo.set  bend  connects  the  urinal  to  the 
horizontal  waste  piping.  Other  materials  besides  the 
ca.st  iron  closet  bend  can  be  used  with  equal  success. 
It  is  the  vertical  roughing  that  prescribes  the  amount 
I  Concluded  on  potie  146> 
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Heat  Troesfer  Equipmeet 

Catalog;  No.  160,  a  32-paKe  Kcnrral 
catalog  from  Young  Radiator  Co.,  Ra¬ 
cine,  Wis.,  comprehensively  covers  its 
lines  of  heat  transfer  equipment,  rnxl- 
ucts  for  heating,  cooling  and  air  con¬ 
ditioning  include  unit  heaters,  convec¬ 
tor-radiators,  baseboard  convectors, 
central  station  units,  etc. 

Circl*  Item  2  on  Inquiry  Card 
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Ceatrifegol  Ea«s 

A  20-page  selection  guide  (Rulletin 
.3401)  fnim  Ilg  Electric  Ventilating 
('o.,  Chicago,  Ill.,  describes  its  line  of 
I'til-A-.Set  forwanl  cuned  and  back- 
wanl  blade  centrifugal  fans.  Pertinent 
engineering  data  include  capacity 
tables,  dimensional  drawings,  air 
change  and  velocity  tables. 

Circl*  Itaill  9  on  Inquiry  Card 
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Thermosetting,  reinforced  plastics 
suiterl  for  a  wide  range  of  applica¬ 
tions,  inclurling  corrosion  resistant 
ductwork,  fans,  stacks  and  hoods,  are 
de.scril)ed  in  2K-page  Rulletin  P-11, 
available  from  Pla-Tank  Div.,  Haveg 
Industries  Inc.,  Wilmington,  Del.  Con¬ 
tains  all  necessary  selection  data. 


Fir*  Frotactie*  Liaas 


Advantages  of  its  asbestos-cement 
Transite  pipe  for  fire  protection  sy.s- 
tems  in  industrial  plants  are  d€*scrilH*<l 
in  an  fi-page  bulletin  by  Johns- 
Manville  Corp.,  New  York,  N.  Y. 
Bulletin  TR1253A  includes  design 
data,  plus  a  typical  arrangimumt  of  a 
plant  fire  protection  system. 


Circle  Item  1  on  Inquiry  Card 


Datt  Control  EqoipMoot 


A  12-page  bulletin.  No.  271,  de- 
scrilH's  the  com))lete  line  of  dust  con¬ 
trol  equi|)ment  manufacturer!  by 
.American  Air  Filter  Co.,  Inc.,  I..oui8- 
ville,  Ky.  Discussing  four  main  ty)>es 
of  du.st  control  products,  bulletin  lists 
13  different  AAF  products,  their  ca¬ 
pacities  and  a|>plicatiuns. 


Circle  Itom  7  on  Inquiry  Card 


FVC  Volvos  and  Fittings 


I’olyvinyl  chloride  valves  and  fit¬ 
tings  manufacturer!  by  Walworth  Co., 
.New  York,  N.  Y.,  an*  the  subject  of 
a  16-|iage  ti'chnical  bulletin.  Contain¬ 
ing  complete  information  for  selection 
anr!  use  of  the.se  PVC  prislucts,  the 
bulletin  fr-atures  a  4-page  table  of 
chemical  n^sistance. 


Circle  ItoM  S  on  Inquiry  Card 


Synckronizod  Hoating  Control 


The  Nash  symehronized  heating  erm- 
trol  precisely  regulates  and  instantly 
supplies  steam  heat  propr)rtional  tr) 
building  heat  loss.  Thirty-six-page 
Bulletin  402-A,  offerrv!  by  Na.sh  En- 
ginrt'ring  Co.,  South  Norwalk,  Conn., 
gives  complete  engineering  data  for 
the  application  of  this  contrr)!. 
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Air>IN«tribnting  Eitmtloot 


Flpo  FIttore  Mannol 


Working  information  expr-cterl  to 
Ik*  at  the  fingerti|ir  of  today’s  pi|K- 
fitters  and  pi|K*  weblers  has  Is-en  crin- 
centratrs!  intr>  the  Pipe  Fitters  Mjin- 
ual,  a  errmprehensive,  pocket-siirn!. 
72-page  illustratin!  handbcKik  avail¬ 
able  fn>m  TuIk*  Turns  Div.,  Cheme- 
tn»n  Cr)rp.,  Ivoui.sville,  Ky. 


Circle  Itom  11  on  Inquiry  Card 


Storogo  Wotor  Tonlit 


Sims  storage  water  tanks  offer 
thm*  protective  linings;  hydraulic 
cement,  plastic,  and  copper.  An  8- 
page  bulletin,  BH-2N,  offered  by  Th«‘ 
Sims  Co.,  Inc.,  Erie,  Pa.,  descri!M*s 
these  coatings,  and  lists  standard 
storage  hot  wat«*r  tanks  to  6570  gal 
and  heating  elements  to  33,000  gjih. 


Airfoil  Coofrifagal  Faa 


~r  The  Centriline  fan,  an  airfoil  cen- 
•• —  trifugal  fan  with  in-line  air  flow,  is 

di.scussed  in  16-page  Catalog  1125, 
published  by  Sturtevant  Div.,  West- 
inghou.se  f^lectric  Cori>.,  Boston,  Mass. 
Catalog  includes  construction  and 
'  in.stallation  diagrams,  performance 
^  —  curves  and  tables. 


Rolofercod  Flattie  i 


Circle  ItOIN  4  on  Inquiry  Card 
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Gat-Firod  CoMinareial  Roilart 

^  Manual  No.  PB-12.5,  complete  with 
sizing  charts,  specifications  and  dia- 
gram.s,  contains  all  basic  details  on 
the  in.stallation  and  .selection  of  equip¬ 
ment  for  a  modem,  commercial,  hy- 
dronic  heating  sy.stem.  The  100-page 
manual  is  offered  by  Permaglas  Div., 
A.  O.  Smith  Corp.,  Kankakee,  III. 


Circle  Itain  4  on  Inquiry  Card 


A  2-page  bulletin.  No,  17,  offered  by 
Precision  Extrusion.s,  Inc.,  Bensenville, 
III.,  rlescrilies  the  use  of  oxtnnieil 
aluminum  in  a  new  air  distribution 
system  which  delivers  draft-free  warm 
or  cool  air  from  the  ceiling.  System 
will  Ik*  offerer!  by  Owens-Cornmg 
FdK-rglas  Corp. 
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leploeeeieet  llewert  oed  forts 

From  VikinK  Air  Products  l)iv., 
The  I>au  Blower  Co.,  Cleveland,  Ohio, 
comes  S-paf^e  CataloK  lOOA  describing 
universal  replacement  blowers  and 
imrts.  This  catalog;  was  especially  de- 
siK7te<l  to  facilitate  selection  of  re¬ 
placement  units  for  heating,  ventilat¬ 
ing;  and  air  conditioninj;. 

CircU  Itooi  t3  on  Inquiry  Card 


Pmopieg  ood  Hydraolie  Data 

Useful  pumpinff  and  hydraulic  en- 
jfineerinjf  data  are  contained  in  20- 
pa>;e  Bulletin  EM-77,  published  by 
Peerless  Pump  -  Hydrodynamics  Div., 
Food  Machinery  and  Chemical  Corp., 
I»s  Angeles,  Calif.  Includes  cost  of 
pumping,  pump  testing  methods,  pipe 
friction  data,  well  surveying. 

Circia  Itam  19  on  Inquiry  Card 


foaoMotic  Ceatrellors 

Six-page  Catalog  J-C  descril)es  the 
pneumatic  pressure  and  temperature 
controllers  available  from  OPW- 
Jnrdan  Corp.,  Cincinnati,  Ohio.  Thi.^ 
catalog  includes  features  and  acces- 
sf»ries,  dimensions  and  specifications, 
and  compU'te  selection  and  ordering 
information. 

Circia  Itaoi  14  on  Inquiry  Card 


Raiiqa  Hoods  ood  Foss 

A  16-page  catalog.  No.  268-L,  de¬ 
scribing  its  complete  line  of  range 
hoods,  ventilating  fans  and  acces¬ 
sories  is  published  by  Leigh  Building 
Proclucts  Div.,  Air  Control  Products, 
Inc.,  Coopersville,  Mich.  Includes  di¬ 
mensions,  specifications,  and  installa¬ 
tion  information. 

Circia  Itooi  20  on  Inquiry  Card 


<Fat  Voof  Fipo  ood  FHHafs 

MetalbesUis  gas  vent  pi|>e  and  fit¬ 
tings,  for  scientifically-designe<l  dou¬ 
ble-wall  insulaterl  gas  venting  sys¬ 
tems,  are  the  subject  of  12-page  Cata¬ 
log  No.  7-0,  published  by  Metalliestos 
Div.,  William  Wallace  Co.,  Belmont, 
('alif.  Includes  full  dimensions  and 
sjiecifirations. 

Circia  Itaoi  IS  on  Inquiry  Card 


Staom  lojoctieo  Water  Hoatars 

Flight  models  of  Pick  steam  injec¬ 
tion  water  heaters,  for  use  with  high 
or  low  pres.sure  steam,  and  ranging 
in  capacities  from  500  to  50,000  gph, 
are  descrilied  and  illustrated  in  an 
8-page  catalog.  It  is  available  from 
Water  Heater  Div.,  Pick  Manufactur¬ 
ing  Co.,  West  Bend,  Wis. 

Circia  Item  21  on  Inquiry  Card 
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Flattie  Doctwerli 

Corrosion-proof  plastic  ductwork, 
manufactured  by  Maurice  A.  Knight, 
Akron,  Ohio,  is  the  subject  of  4-page 
Bulletin  No.  16.  F'ive  types  of  mate¬ 
rials  are  dc.scril)e<l,  and  the  charac¬ 
teristics  of  each  are  discus.seil.  A 
c»»mplete  line  of  fittings  is  illustrateil 
and  dimensions  are  liste<i. 

Circia  Itasi  14  on  Inquiry  Card 


MachaoJcol  Draft  Faas 

A  new  line  of  high  volume,  radial 
tip,  mechanical  draft  fans,  manufa?- 
ture<l  by  Chicago  Blower  Corp., 
F'ranklin  Park,  Ill.,  is  described  in  6- 
page  Bulletin  RT-100.  Desif^ed  for 
heavy-duty  induced  draft  service,  fan.s 
are  quiet  in  operation.  Bulletin  lists 
dimensions,  charts  efficiency. 

Circia  Itaoi  22  on  Inquiry  Card 


lloctrlc  Hoatlog  loaalatioo 

tA  revisinl  edition  of  the  IsHiklet, 
How  to  Insulate  Your  Home  for  Elec¬ 
tric  Heating,  is  announcer!  by  Na¬ 
tional  Mineral  Wool  A.ssociation,  New 
York,  N.  Y.  One  of  the  changes  ser  n 
in  the  newr,  .If-page  edition  is  a  sec¬ 
tion  on  the  “R"  (installed  resistance) 
methrid  of  specifying  insulation. 

Circia  Itaoi  17  on  Inquiry  Card 


Fioood  Toba  Rodiatleo 

F'inned  tube  radiation  for  steam  and 
hot  water  is  offered  by  Modine  Manu¬ 
facturing  Co.,  Racine,  Wis.,  in  two 
attractive  enclosure  styles  and  has  a 
simplified  design  that  speeds  installa¬ 
tion  and  reduces  costs.  Sixteen-page 
Bulletin  460  gives  details,  dimensions, 
and  ratings. 

Circia  Itaoi  23  on  Inquiry  Card 


Seoo4  Cootrel 

Noise  prevention  with  sound  con¬ 
trol  is  the  subject  of  a  12-page  bulle¬ 
tin  published  by  Allied  Witan  Co., 
Cleveland,  Ohio.  Bulletin  pre.sents 
typical  sound  control  applications 
with  illustrated  graphs  showing  noise 
n*duction  in  decibel.s,  flow  rates,  and 
o|H*rating  specifications. 

Circia  Itaoi  II  on  Inquiry  Card 


Rifid  Folyvioyl  Cblorlda 

Catalog  RV-59,  from  Kaykor  Indus¬ 
tries  Inc.,  Yardville,  N.  J.,  describes 
five  types  of  rigid  polyvinyl  chloride 
produced  by  the  company  in  various 
forms  for  field  or  factory  fabrication. 
Physical  properties,  chemical  resist¬ 
ance,  and  design  and  fabrication  are 
among  subjects  covered. 

Circia  Itaoi  24  on  Inquiry  Card 
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Use  the  prepaid  yellow  postcard  in  the  back  of  the  magazine  for  securing  your  copies  of  these  catalogs. 


Heat  Troetfer  Eqaipmeet 

BrowTi  Fintube  Co.,  Elyria,  Ohio, 
announces  a  4-paj!:e  bulletin,  No.  800, 
which  summarizes  its  complete  line 
of  heat  transfer  etjuipment.  Include<l 
are  double  pipe  heat  exchangers,  fire<l 
indirect  heaters,  tank  heaters,  tank 
suction  and  line  heaters,  and  process 
heaters  and  coolers. 

Circle  Itain  25  on  Inquiry  Card 


stMi  rip* 

Part  of  an  illu.strated  marketing 
seminar  on  “What  to  Know  about 
Steel  PijH?,"  a  4>pafre  folder  is  offere<l 
by  The  Young:8town  Sheet  and  Tuls- 
Co.,  Vounfrittown,  Ohio.  Folder  con¬ 
tains  basic  information  about  pi|>e 
sizes,  schedules  and  weiRhta;  pi|>e 
threads;  and  pipe  making  processes. 

Circle  Itain  31  on  Inquiry  Card 


Hot  Water  Haatia9  Spocialtios 

Triplex  hot  water  heating  special¬ 
ties  for  homes  and  buildings  of  all 
types  are  descrilieii  in  12-page  Cata¬ 
log  No.  6600.  Available  from  the 
Triplex  Heating  Specialty  Co.,  Inc., 
Peru,  Ind.,  the  catalog  covers  circu¬ 
lators,  flow  control  valves,  expansion 
tank.s,  and  electrical  controls. 

Circle  Itam  2A  on  Inquiry  Card 


Haotiaq  Control  a 

The  cum*nt  line  of  heating  controls 
manufactureri  by  Detroit  Controls 
Div.,  American-Standard,  Detroit, 
Mich.,  is  de.scnlied  in  6-page  Catalog 
500-C.  Includetl  are  thermostats,  limit 
controls,  transformers,  zone  relays, 
immersion  controls,  changeover  con¬ 
trols  ami  vent  valves. 

Circle  ItOM  32  on  Inquiry  Card 


PVC  Pipo  and  0«ct 

Ty|M«s  1  and  2  Van-Cor  polyvinyl 
chloride  pi|M',  fittings,  valves,  l>ar, 
sheet  and  duct  are  the  subject  of  a 
2K-page  bulletin  published  by  Indus¬ 
trial  Div.,  The  Colonial  Plastics  Mfg. 
Co.,  Cleveland,  Ohio.  Technical  data 
include  friction  loss  for  pipe  and  fit¬ 
tings.  supiMirt  spacing,  etc. 

Circle  Item  33  on  Inquiry  Card 


Strip  Chart  tocordor 

Bulletin  418,  published  by  American 
Meter  Co.,  Erie,  Pa.,  provides  full 
details  on  the  company’s  strip  chart 
recorder  for  flow,  pressure  and  tem¬ 
perature  measurements.  The  2- page 
bulletin  elaborates  on  such  features 
as  high  resolution,  quick-change  car¬ 
tridge,  and  long  unattended  record. 

Circle  Itam  27  on  Inquiry  Card 


Warm  Air  Hoatora 

Bulletin  4.1-1 1,  from  Wanson  Corp., 
I/ewistown,  Pa.,  describes  the  com- 
jiany's  line  of  Thermobloc  warm  air 
heaters  for  commercial  and  industrial 
use.  The  K-page  bulletin  includes  ac¬ 
tual  installation  photos,  and  lists 
siN-cifications  for  all  models,  both  for 
gas  and  oil  firing. 

Circle  Itam  34  on  Inquiry  Card 


fropaUor  Foaa 

Bulletin  DBl-106  describes,  illus¬ 
trates,  and  gives  complete  selection 
data  for  the  line  of  square  panel  pro- 
jKfller  fans  manufactured  by  Ilg  ?]lec- 
tric  Ventilating  Co.,  Chicago,  Ill.  W'ith 
capacities  up  to  37,750  cfm,  the  units 
are  available  in  a  choice  of  two  types 
of  fan  wheels. 


Clay  fipa  aad  ProdacH 

A  4(l-page  line  catalog.  Form  E-360- 
.'i3.  is  offen-rl  b>'  The  F'vans  Pipe  Co., 
Uhnchsville,  Ohio.  The  illustrate<i 
catalog  lists  sizes  and  dimensions  of 
standard  strength,  extra  .strength, 
|M*rforat«-<l,  anrl  dmible-length  vitrifie<l 
clay  pijx*,  and  de.scnla-s  W«-<lge-I>ock 
clay  pi|M>  and  fittings. 

Circl*  Itam  35  on  Inquiry  C«rd 


Electric  Haat  Cempatar 

Primarj'  electric  heating  system 
designers  should  find  a  4-page  “heat 
computer”,  offered  by  Ar\'in  Indus¬ 
tries,  Inc.,  Columbus,  Ind.,  of  help 
in  figuring  heat  lot  i  and  cost  for 
electrically  heated  homes  and  other 
buildings.  Accompanying  computer  is 
booklet  explaining  its  u.se. 

Circle  Itam  27  on  Inquiry  Card 


Elactric  Airdact  Haatart 

Chromalox  elc*ctric  fintulre  airduct 
hr-aters  for  comfort  heating  applica¬ 
tions  are  di.Hcus.se<l  in  8-page  Catalog 
F-40U)O-l,  published  by  Edwin  L. 
W'iegand  Co.,  Pittsburgh,  Pa.  Includes 
s)>ecification  data,  operating  charts, 
illustration.H,  diagrams,  anrl  contrr)! 
information. 

Circle  Itam  34  on  Inquiry  Cerd 


PlditU 

Plastic  Vaatilatiaa  Prodacts 

Twenty-page  Bulletin  B-.'iOO,  from  Bl 

MHMUC 

Heil  Process  Equipment  Corp.,  Cleve-  1 

land,  Ohio,  describes  Rigivin  (PVC) 

•m-m  *  * 

and  Kigidon  (reinforced  pla.stic)  col-  , 

lecting  hoods,  ducts  and  staclu,  fans 

and  fume  scrubbers.  Bulletin  includes 

standard  sizes,  specifications,  and 
chemical  resi.stance  data. 

_ \ 

Circle  Itam  30  on  Inquiry  Cerd 

NEWS  OF  EQUIPMENT  AND  MATERIALS 


Um  th«  convenient  prepaid  yellow 
postcard  in  the  back  of  the  magazine 
for  securing  more  information  about 
new  equipment  and  materials  de¬ 
scribed  in  this  department. 


Curfain-walltd  apartment  build- 
ingt  in  Nuwork,  N,  J„  wuru  frtf 
to  initall  tho  now  Curtain  Wall 
room  air  conditionor.  On*  build¬ 
ing  it  toun  through  glau  window- 
wall  of  room  thown  at  right. 


Room  Air  Condifionor  Is  Designed  for  Curtain-Walled  Buildings 


lU*velf»i)m»*nt  of  tht*  ('urtain  Wall  air  conditioner, 
deMitriK-il  exprejwly  to  mwt  nHjuirementa  of  new  cur¬ 
tain  wall  construction  techniques,  is  announced  by 
Amana  Refrijr«*ration,  Inc.,  Amana,  Iowa.  The  first 
units  are  now  beinjr  installeti  in  the  new'  Colonnadt 
Park  a{Kirtments.  three  22-stor>'  jrhiJw^and-aluminum 
walled  buildings  desi^nH  by  Mies  van  der  Rohe  for  a 
:tO-acre  site  in  Nt'wark.  N.  .1. 

According  to  the  manufacturer,  ordinar>'  room  air 
conditioners  desijrn<*d  for  “in-the-window"  or  “throujrh- 
the-wall”  installations  are  not  adaptable  for  curtain 
wall  u.H«*,  where  metal  and  kIhss  sections,  or  "curtains,” 
are  substituted  for  conventional  walls  and  windows. 
.Amana  solv«*<I  the  problem  by  desifrninK  a  sHf-con- 
taiiH'd  unit  which  can  be  set  into  place  inside  the  insu¬ 
lated  weatheri>roof  ventilating  and  heatinj?  cabinet 
provided  under  each  window  as  p;»rt  of  the  buildin^r 
structure. 

BtTause  the  cabinet  provides  the  housinjr,  installa¬ 
tion  is  a  matter  of  minute.s,  with  the  air  conditioner 
replacing?  a  hinged  cover,  A  weatherproof  plutr-in  elec¬ 
trical  connwtion  is  .supplied  inside  the  cabinet.  In 
shaia*.  the  Curtain  Wall  air  conditioner  is  lonR  and  nar¬ 
row,  fitting  dimensions  prescribed  by  the  weatherproof 
cabinet.  When  installed,  the  unit  is  approximately  flush 
with  cabinet  height,  except  for  two  decorative  plastic 
(Trills  throuKh  which  air  is  circulated. 

The  one-horseiK>wer  (90CK)  Btu  per  hr)  unit  exhausts 
heat  to  the  outside  through  ca.st  aluminum  jrrills  which 
are  at  one  time  the  exterior  of  the  ventilating  cabinet  ■ 
as  well  as  an  integral  i>art  of  the  outside  curtain  wall. 
This  pre.sents  an  unmarred  facade,  completely  free 
from  unsightly,  protruding  elements.  As  typified  by 
the  Colonnade  Park  apartments,  the  exterior  appear¬ 
ance  remains  unaltered  with  in.stallation  of  these  air 
conditioninfT  units,  since  the  whole  unit  is  completely 
enclosed  within  the  building. 


In  olH'ration,  the  Curtain  Wall  air  conditioner  is 
similar  to  standard  room  units.  Fresh  air  is  provided 
by  a  simple  damper  device  attached  to  the  sw’itch 
mechanism.  The  control  knob  is  conveniently  located 
atop  the  unit  for  high  and  low-speed  fan  operation, 
either  in  conjunction  w’ith,  or  independently  of,  the 
ref ri (deration  compres.sor.  A  second  control  knob  selects 
temperature  settings  which  are  then  thermostatically 
controlled.  Easy  acce.sa  to  the  filter  for  cleaning  and 
replacement  is  accompli.shed  by  removing  one  of  the 
plastic  air  grills  at  the  top  of  the  unit. 

Unusually  high  operating  efficiency  is  expected  for 
the  Curtain  Wall  units  because  of  the  protection  and 
shading  afforded  by  the  aluminum  grill  which  com¬ 
pletely  shields  the  air  conditioner  from  the  sun.  This 
“built-in”  protection  also  is  expected  by  the  company 
to  lower  operating  costs  and  add  longer  life  to  the 
mechanism. 

More  Information?  Circle  Item  37  on  Inquiry  Card. 
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Packaged  Fill  Valve  and  Tank 

Fill-trol  is  the  name  of  a  packaged  combination  of  a 
newly  designed  fill  valve  plus  the  Ex-trol  pressurized 
diaphragm-type  expansion  control  tank,  offered  by 
American  Tube  &  Controls,  Inc.,  West  Warwick,  R.I. 


4? 


Valve  hold.s  to  its  pressure  setting  and  features  fast 
fill  and  positive  shut-off  without  leak-by,  the  company 
states.  The  bronze-bodied  valve  is  provided  with  a 
union  connection,  ball  check,  screen,  and  manual  shut¬ 
off.  Pressure  setting  is  easily  adjusted  by  changing 
the  charge  pressure  in  the  tank,  which  al.^o  provides  a 
permanent  expansion  cushion. 

More  Information?  Circle  Item  38  on  Inquiry  Card. 


Low  SllhoHette  Air  Conditioner 

A  new,  low’  silhouette  air  conditioner  is  announced 
by  Modine  Manufacturing  Co.,  Racine,  Wis.  The  unit, 
called  “Low-Boy”  Airditioner,  is  only  14'/^  inches  high, 
about  half  the  height  of  .standard  fan-coil  units.  It 
was  designed  by  Modine  engineers  to  an.swer  the  spe¬ 
cific  need  of  utilizing  fan-coil  units  in  multi-story 
buildings  featuring  floor  level  fenestration  or  low 
windows. 


In  the  past,  standard-size  fan-coil  units  could  not 
be  po.sitioned  directly  in  front  of  window  expanses 
because  they  created  unsightly  interior  and  exterior 
decorator  arrangements.  Standard-size  units  were 
being  positioned  at  the  wall  corner  or  attached  to  or 
“furred  in”  overhead  at  the  ceiling.  Neither  position 


resulted  in  optimum  performance  efficiency.  Because  of 
these  problems,  the  manufacturer  reports,  the  fan-coil 
system  was  often  pji.ssed  over  in  favor  of  the  central 
duct  system  even  though  the  latter  was  more  expensive. 

The  new  cooling  and  heating  unit  eliminates  this 
problem.  With  the  unit  locate<i  at  the  center  of  the 
window  base,  conditioned  air  blankets  the  window  ex- 
josure,  off-.setting  heat  gain  or  loss  and  maintaining 
desired  temperatures. 

This  fan-coil  unit  utilizes  two  small-diameter  pii)es 
and  a  conden.sate  drain,  and  is  fed  hot  or  chilled  water 
from  a  central  source.  The  piiK*s,  condensate  drain  and 
electrical  service  lines  are  all  locatAsl  above  the  floor 
and  generally  are  concealed  by  enclosing  them  within 
an  inexp»*nsive  metal  cover  or  chase.  Installed  fnn* 
standing  on  the  floor,  a  few  inches  in  from  the  wall, 
the  unit  provides  ample  clearance  for  drajx’s.  There  is 
no  obstruction  visually  or  for  light  and  the  total  effect 
enhances,  rather  than  detracts,  from  building  apiH*ar- 
ance,  according  to  the  comiwny. 

More  Information?  Circle  Item  39  on  Inquiry  Card. 


Dust  Control  Scroens 

Eight  new  screens  for  its  Statronic  System  of  dirt 
and  dust  control  are  announced  by  CRS  Indu.stries. 
Inc.,  Philadelphia.  Pa.  The  .syst*>m  is  an  electronic 
methoil  of  particulate  l)ombardment  and  negative 
ionization  of  dirt  and 
dust  particles  in  the 
air  .stream.  A  bank  of 
screens  are  charged  by 
the  static  charge  of  an 
electronic  generator. 

Particles  are  shattered 
to  a  size  below  0.1 
micron,  so  small  that 
they  ha\e  little  chance 
to  .settle,  the  company 
explains. 

The.se  scm*ns  are 
made  of  heavy  gage 
metal,  ail  welded  fram¬ 
ing  with  reinforced 
corners.  The  sheet 
metal  enclosure  and 
access  dwir  is  made  of  heavy  gage  sh*s"t  ste«*l  with 
baked  glue  industrial  finish. 

.Screens  are  fram<*<l  with  rolled  «*<lges  to  prevent 
flutter  and  distortion.  Screens  them.selves  are  con- 
structe<l  of  heavy  galvanized  interwoven  wire  mesh. 
Nylon  buttons  on  slide-out  as.sembly  provide  ea.sy 
removal. 

Furnished  with  all  unit.s  are  prefilters  of  standard 
size,  throw-away  ty[)e  with  2-inch  thick  m«*<lia.  Filter 
frame  a.s.sembly  is  of  rigid  cold  rolled  steel  with  baked 
finish.  Quick  opening  hinged  access  door  permits  easy 
removal  and  maintenance  of  filters. 

More  Information?  Circle  Item  40  on  Inquiry  Card. 
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Dual-H«ight  Water  Cooler 

A  (lual-heii;ht,  waii-mounted  electric  water  cooler, 
with  convenient  bubblers  at  lK)th  adult  and  child  levels, 
is  introduced  by  Haws  Drinkint?  Faucet  Co.,  Berkeley, 
Calif.  Named  the  }{i*Iy),  this  unit  combines  an  off-the- 
floor  compact  cooler  with  a  low  level  attachment  to 
provide  cold  water  drinkinjr  facilities  for  all  a(fes. 


The  basic  cooler  can  be  either  .Model  H\VT-13,  to 
•leliver  l.‘t  yph.  ample  for  over  lort  per.sons;  or  Model 
HWT-*i.  which  (leliviTs  rt..'!  yph  to  sen'ice  approxi¬ 
mately  7»»  iK-r.sorjs. 

More  Information?  Circle  Item  41  on  Inquiry  Card. 


Vacuum  for  Radioactive  Dusts 

A  |*ortable  \acuum  cleaner  providing  for  safe  colU*c- 
tion  and  haiullinK  of  radioactive  and  toxic  du.sts  is 
announced  by  Cambridge  Filter  ('orp.,  Syracuse,  N.  Y. 
Acconlinjr  to  the 
manufacturer,  the 
new  cleaner  extends 
the  convenience,  ver¬ 
satility.  and  ec<»n- 
omy  of  a  unitary 
vacuum  to  those 
areas  previously 
limited  t«>  central 
systems. 

Heart  of  the  unit 
is  a  rambridffP 
Absolute  filter  of 
s|H*cial  desitrn  to  iK*r- 
mit  its  easy  removal 
and  replacement  in 
order  to  control  the 
ha7.itrd  of  nfontam- 
ination  <luriny  filter 
chanjre-over.  The 
manufacturer  states 
that  its  filter  has  yained  wide  accepUtnce  in  irulustry 
for  the  collection  of  the  last  traces  of  toxic  and  radio¬ 
active  dusts  from  industrial  processes. 

Kach  filter  is  tested  for  a  minimum  efficiency  of 
99.97'’r  on  particle  sizes  of  0..*?  microns.  .\  pasketed 


flan>?e  provides  a  tiKht  air  and  dust  seal  for  the  cylin¬ 
drical  filter. 

Air  is  prefiltered  through  a  high  efficiency  Dacron 
bag  supported  on  a  special  frame  assembly  which  per¬ 
mits  .self-rejuvenation  of  the  bag  during  operation. 
More  Information?  Circle  Item  42  on  Inquiry  Card. 


New  Electric  Thermostats 

Attractive,  versatile,  and  beautifully  styled  are  the 
words  u.sed  by  Automatic  Controls  Div.,  Barber- 
Colman  Co.,  Rockford,  III.,  to  de.scribe  its  new’  line  of 
thermostats. 

Mounted  on  a  sturdy  bakelite  ba.se,  thermo.stats  are 
enclosed  by  a  die-ca.st  cover  frame  w’ith  a  textured 
metal  face  plate.  Improved  features  include  a  sensitive 
bi-metal  type  thermometer  and  a  round  ea.sy-to-read 
.set-i)oint  dial  with  1“  graduations.  Cham{)agne  gold  is 
the  standard  finish,  but  polished  chrome  covers  and 
textured  metal  face  plates  are  al.so  available. 


Among  innovations  added  to  the  line  are  sub-bases 
with  one  or  two  switches  which  can  be  SPDT  or  SPDT 
with  “center-off."  These  .switches  are  rated  at  ^3  hp 
at  12n  240  volts  a-c  only  with  a  non-induction  rating 
of  15  amps  at  120  volts.  7.5  amps  at  240  volts  a-c. 

Offered  are  two  \ersions  defined  by  electrical  ratings. 
Light  duty  thermostats  are  rated  at  2.5  amp.s,  24  volts, 
and  1  amp  at  120  volts,  and  0.5  amp  at  240  volts.  Pilot 
duty  rating  is  40  va  at  24  120  240  volt.s,  ac  only. 
Me<lium  duty  thermo.stats  are  rated  at  ',3  hp  at  120/240 
volts  a-c  only,  ba.sed  on  the  fcJlowing  ampere  rating: 

120  Volts  240  Volts 

Running  Current  7.2  3.6 

Ix)cked  Rotor  Current  44  22 

Non-Inductive  10  amps  at  24  120  v,  9  amps  at  208  v 
8  amps  at  240  v,  7  amps  at  277  v 

The  microtherm  is  rated  as  it  was  in  the  pa.st — 0.5 
amps  at  24  volts. 

The  line  of  thermostats  includes  provisions  for  add¬ 
ing  optional  features  such  as  a  special  dial  scale,  lock 
cover  screw  kit,  blank  cover,  heaters  and  other  require¬ 
ments  which  are  normally  encountered  in  control 
applications. 

More  Information?  Circle  Item  43  on  Inquiry  Card. 
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Acoustic  Terminal  Control  Units 

Production  of  acoustic  terminal  control  units  for 
all-air  hiffh-velocity  systems  is  announced  by  Carnes 
Corp.,  Verona,  Wis.  Units  are  available  in  three  ceilinR 
models  and  two  window-perimeter  models.  All  offer  the 
option  of  single-  or  double-duct,  with  full  control 
.^election. 


It  is  claimed  that  the  hiKh-velocity  systems  i>er- 
form  all  of  the  following  functions:  (a)  rt*duce  hiyh 
velocities  and  pre.ssures  for  discharge  of  the  air  at 
conventional  low  velocity  values;  (b)  projwrtion  the 
hot  and  cold  flows  in  response  to  the  room  thermo¬ 
stat;  (c)  mix  the  hot  and  cold  flows  to  provide  uni¬ 
form  temperature  at  di.scharKe:  (d)  attenuate  .self- 
yenerated  noi.se  and  duct  air-borne  noi.se;  (e)  auto¬ 
matically  control  the  volume  of  air  di.scharye  despite 
static  pressure  unbalance  (or  provide  manual  volume 
control ). 

More  Information?  Circle  Item  44  on  Inquiry  Card. 


Electric  Unit  Heaters 

Type  LUH  electric  unit  heaters,  added  to  the 
Chromalox  line  of  Edwin  L.  WieKand  Co.,  PittsburKh, 
Pa.,  are  desijyned  to  .solve  space  heating  problems  in 
factories,  public  buildintrs,  stores,  jrarajres.  and  ware- 
hou.ses. 

Smart  appearing  and  com[»act  in  construction. 


heaters  have  sturdy  metal  .sheath  Fintube  electric 
elements  with  built-in  line  voltasre  overheat  protec¬ 


tion.  Wide  fin  spacing  is  .said  to  |)ermit  efficient,  eco¬ 
nomical  oijeration  even  in  dirty  atmosphere's. 

Totally  enclosed  fan  motor  has  built-in  thermal 
overload  protection.  Accurately  balanced  fan  is  sized 
to  maintain  correct  relationship  of  air  volume  to  final 
air  temperature.  A  fan  safety  Ruard  is  standard  on 
all  models. 

A  roomy  junction  box  is  located  on  top  of  the 
Bonderite  treated  heater  hou.sinjr  shell  for  ea.sy  con¬ 
nection  from  overhead  wiring.  Adjustable,  horizontal 
louvers  Rive  iwsitive  control  of  air  flow  in  desired 
direction. 

CeilinR  mountinR  is  accomplished  by  roil-tyjs* 
hanRers.  Swivel-type  wall  mountinR  brackets  are 
optional.  Day-nite  automatic  control  system  is  also 
available  as  optional  e<|uipment.  Capacities  from 
17,065  to  85,325  Btu  per  hr  are  offered. 

More  Information?  Circle  Item  4S  on  Inquiry  Card. 


Sealless  Water  Circulator 

An  extremely  compact  sealless  water  circulator 
pump,  combininR  motor  and  pump  in  a  sinRie,  leak¬ 
proof  unit,  is  announcfHl  by  Dynapump  Piv..  Fostoria 
Corp.,  F'ostoria,  Ohio. 

Said  to  l>e  low  in  cost.  Pytiapump  Model  100 A  is  a 
“canned”  unit  »*<iuipped  with  rublaT  flatiRi's  for  quiet 
o|>eration.  It  can  Im-  installe<l  in  any  [josition.  ThouRh 
It  measures  only  6x7  inches  and  weiRhs  only  11  lb. 


it  handles  ui»  to  90,000  Btu  |K-r  hr  in  sy.stems  or  zones 
with  a  20-deR  F*  temjierature  drop,  circulatinR  up  to 
12  Rpm  and  producinR  a  10-ft  head  at  shut-off. 

Ib*siRned  esjiecially  for  us«*  on  clf>sed  water  .systems 
free  of  foreiRn  objects  and  materials,  the  pump  has 
no  .stuffinR  lx>x  and  requires  no  seal.  Rotor,  shaft  and 
impeller  form  a  sinRie  assembly  encloH»*<l  or  “canned” 
in  a  corrosion-resi.Htant  liner.  The  pumiM'il  fluid  it.self 
circulates  in  the  rotor  chamlx-r  and  acts  as  bearinR 
lubricant  and  motor  coolant.  No  external  lubrication  is 
ever  requiretl. 

Suitable  for  pn*ssures  to  30  psi  and  tem|»eratures 
to  220  deR,  the  circulator  is  available  for  oiK*ration  on 
either  115  or  220  volts,  sinRie  pha.se,  50  or  60  cycles. 
Automatic  overload  protection  is  provided.  The  seal¬ 
less  unit  can  be  .serviced  with  only  a  screwdriver. 

More  Information?  Circle  Item  46  on  Inquiry  Card. 
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Ctiling,  Hideaway  Conditiontrs 

I^rKe  ca(>acity  Seasonmaker  air  conditioners,  an¬ 
nounced  by  McQuay,  Inc.,  Minnea()olis,  Minn.,  require 
le.Hs  installation  .s{Mtce  l>ecau.se  of  redesitrn  combining 
rounded  and  .square  lines.  Units  come  in  attractive. 
heavy-KaKe  continuous  tfaivanized  steel  cabinets  for 
ruKRwl  and  de|)endable  .serv'ice  in  apartments,  .schools, 
office  buildinifs,  hospitals,  motels,  hotels,  stores,  resi¬ 
dences,  and  shops. 


Two  tyi)es  are  available;  a  ceilintr  unit  for  susi)ended 
installation  and  a  hideaway  model  for  installation 
atiove  a  furred  ceilintr  or  other  concealed  location. 
Nominal  ca|>acities  are  from  2  to  10  tons.  Ceiling 
mcMlels  have  direct  drive  or  l>elt  drive  motors. 

Units  are  desiirned  for  use  with  a  central  hot  or 
chilled  water  .supply,  but  are  al.so  available  for  refrijr- 
erant  ofieration.  Their  three-speetl  quiet  oiieration, 
and  double  drain  pan  with  closed  cell  in.sulation  for 
protection  aRainst  sweatinR,  and  auxiliary  drain  pan 
to  catch  conden.sation  from  control  or  shutoff  valve, 
are  features  of  the  new  units. 

More  Information?  Circia  Item  47  on  Inquiry  Card. 


Fast  Epoxy  Pipe  Patch 

A  new  metho<l  of  pljK*  repair,  which  takes  a  mini¬ 
mum  amount  of  time  and  which  does  not  require 
specially  trained  men.  has  been  developed  by  Minne- 
.sota  MiniriR  and  ManufacturinR  Co.  (3M),  St.  Paul. 
Minn. 

OfferinR  the  advantatres  of  thermosettinR  ejK)xy 
resins,  the  pijH*  rejMiir  .sy.stem  can  be  u.sed  on  any 
diameter  pipt?  operatinR  at  pressures  up  to  100  psi, 
the  manufacturer  states.  The  averajre  workman  can 
repair  a  small  hole  in  a  6-inch  pipe  in  10  to  30  minutes, 
dejiendinR  on  working  conditions  and  amount  of  ex- 
|K*rience. 

AlthouRh  develojM'd  primarily  for  re{>airinR  Ras 
transmi.ssion  and  distribution  lines  without  the  use 
of  oiH*n  flame  and  without  entirely  removiiiR  the  line 
from  .service,  this  twhnique  can  be  u.sed  for  liquid 
pipinR  repairs,  as  well  as  for  joininR  and  patchinR 
plastic  pipe.  The  ejxixy  used  is  "Scotchcast"  brand 
electrical  resin  No.  4.  This  resin  is  not  affected  by 
Rasoline,  fuel  oil.  crude  oil  or  other  hydrocarlx)ns.  and 
it  n‘sists  most  chemicals.  Practical  oi)eratinR  temper¬ 
atures  of  the  resin  are  limited  by  extremes  of  pressure 
and  by  increa.sed  corrosive  action  at  hiRher  temi)era- 


tures.  However,  the  epoxy,  itself,  will  with.stand  con¬ 
tinuous  operatinR  temperatures  in  excess  of  200  deg  F. 


The  proc-edure  is  a.s  illustrated.  Leak  is  covered  with 
pad  of  pla.stic  vinyl  taj^e.  Steel  strap  is  used  to  hold 
wad  if  pipe  is  in  .service.  Spacer  .screen  is  wrapped 
around,  injection  fittinR  put  in  place,  then  Scotch  brand 
electrical  tape  is  wound  around  as  a  container  for 
resin.  Final  wrap  is  layer  of  cloth  tape  to  prevent 
mold  from  expanding.  Resin  is  forced  into  tape  mold 
with  hand  gun,  hardens  in  30  minutes,  is  cured  in 
less  than  two  hours. 

More  Information?  Circle  Item  48  on  Inquiry  Card. 


Water  Hardness  Test  Kits 

A  quick  and  economical  method  of  determining 
water  hardness  has  been  made  possible  with  a  pair  of 
te.st  kits  made  by  Micromet  Div.,  Calgon  Co.,  Pitt.s- 
burgh.  Pa.,  a  division  of  Hagan  Chemicals  &  Controls, 
Inc. 

Speedy  Kit.  two  reagents  in  dropper  bottles  and  a 
gla.ss  vial,  packed  in  a  clear  pla.stic  box,  is  used  to  deter¬ 
mine  water  hardne.ss  from  one  grain  per  gallon  up. 

The  Zeo  Kit,  jxacked  in  a  white  pla.stic  box,  consists 
of  a  glass  vial  and  a  reagent  in  dropper  bottle.  It  is 
u.sed  to  check  hardness  of  water  coming  from  zeolite 
.softeners  to  make  sure  it  is  properly  softened. 

More  Information?  Circle  Item  49  on  Inquiry  Card. 
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Ice  Water  Faucet 

Easy-Push,  a  swintrinj?  nozzle,  self-closiiiK,  meterinjr 
ice  water  faucet,  offers  up  to  25%  savings  in  water 
waste  and  reduced  refrigeration  bills  to  hotels,  motels 
and  other  institutions  requiring  ice  water  service, 
according  to  its  manufacturer,  Speakman  Co.,  Wilming¬ 
ton,  Del. 


Water  volume  on  the  faucet  may  be  adjusted  to 
deliver  anywhere  from  a  .squirt  to  1^2  Jral  of  ice  water. 
To  operate  faucet,  u.ser  depres.ses  the  faucet  handle 
with  the  fingertip  and  then  releases  it.  The  faucet 
delivers  the  pre-set  amount  of  water  and  then  shuts 
off. 

Nozzle  may  be  pushed  aside  when  not  in  use,  and 
will  not  interfere  with  use  of  the  basin  for  wa.shing 
and  other  purposes.  Distance  from  back  of  the  flange 
to  center  of  the  nozzle  is  T-’i  inches. 

More  Information?  Circle  Item  SO  on  Inquiry  Card. 


Access  Saddle  Valve 

An  acce.ss  saddle  valve,  introduced  by  Watsco,  Inc., 
Hialeah,  Fla.,  is  a  brass  fitting  contoured  to  .saddle-fit 
all  standard  tube  sizes  for  charging,  discharging,  and 
te.sting. 

Valve  may  be  permanently  installed  by  a  manufac- 


f  t 
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turer  of  refrigeration  equipment  to  provide  a  truly 
hermetic  port  for  later  field  servicing  when  it  becomes 
necessary’. 

Valve  is  attached  to  any  convenient  portion  of  the 
suction  or  discharge  line  by  .silver  brazing,  using  a 
convenient,  pre-formed  solder  supplied  with  each  valve. 

Only  when  the  refrigeration  unit  needs  servicing. 


does  the  valve  become  an  acce.ss  valve.  Then,  the 
serviceman  inserts  the  piercing  needle  supplied,  and 
attaches  a  Watsco  control  valve  CV’-IG  or  CV-2G.  By 
turning  stem  clockwi.se,  the  netnlle  penetrates  the  tube. 
Checking  pre.ssures,  charging  or  di.scharging  then  la*- 
comes  a  simple  proctdure,  the  comjMiny  states. 

More  Information?  Circle  Item  51  on  Inquiry  Card. 


Smokestack  Needs  Less  Clearance 

New  insulated  thimble,  flashing,  and  counter-flash¬ 
ing  available  with  Flintkote  Van-Packer  fjwtory-built 
refractory  smoke  dacks  have  reduced  Undeiwriters’  n*- 
quired  clearances  to  combustibles  at  floor  and  roof, 
according  to  V'an-Packer  Co.,  Chicago,  Ill.,  division  of 


The  f'lintkote  Comiwiny,  manufacturers  of  this  .Mcwlel 
HT  .stack. 

The  insulated  thimble  fits  around  the  smokestack 
sections  where  they  jmi.ss  through  fl<M»rs  and  roof,  and 
may  lx*  instalUnl  with  zero  inches  clearance  to  com¬ 
bustibles.  With  thimble  in  place,  actual  clearance  from 
stack  .section  it.s«*lf  to  combustible  floor  and  roof  ma¬ 
terials  is  reduced  from  IH  inches,  previously  requinnl 
for  UL  listing,  to  .3  inches. 

More  Information?  Circle  Item  52  on  inquiry  Card. 


Fused  Capacitors  Protect  Motors 

Availability  of  internally  fu.sed  running  duty  capaci¬ 
tors  for  air  conditioning  compre.H.sor  motor  applica¬ 
tions  is  announcaxl  by  General  KI»*ctric  Go.,  Schenw- 
tady,  N.Y.,  according  to  the  company’s  Capjicitor  De- 
I>artment  at  F’ort  Edward,  N.V. 

Purpose  of  the.se  fu.sed  units  is  to  ois-n  the  compres- 
.sor  motor  circuit  in  the  event  of  a  shortetusl  running 
duty  capacitor,  thereby  [troviding  additional  motor 
protection. 

Fu.sed  caiKicitors  for  this  application  are  available 
in  an  extended  range  of  microfarad  ratings  at  lK)th 
.370  and  440  vac. 

More  Information?  Circle  Item  53  on  inquiry  Card. 
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High  Velocity  Mixing  Boxes 

Tyjx*  O  ARiUir  mixinR  boxes  and  attenuation 
chambers  are  announctHl  by  Air  Devices  Inc.,  New 
Y'ork,  New  Y'ork. 

According  to  the  manufacturer,  the  simple  design 
of  these  high  velocity  units  eliminates  all  troublesome 
linkages  and  pivots.  Only  one  motor  is  employed  to 
ojx'rate  the  mixing  valves  which  pro|X)rtion  hot  and 


cohl  air  in  resjKjnse  to  a  room  thermostat.  The  com- 
IMiny’s  Agitrol  volume  regulator  guarantees  constant 
control  of  air  delivery  at  the  n*quired  volume.  Attenua¬ 
tion  chaml)ers  are  deHigiml  to  assure  extremely  low 
.‘«und  ratings. 

Mor*  Information?  Circle  Item  S4  on  Inquiry  Card. 


Pillow  Block  Unit 

A  low-cost  pillow  blfK-k  unit  which  incorporates  high 
quality  bearings  is  announctHl  by  The  Fafnir  Bearing 
(”o..  N**w  Britain,  Fonn. 

Sturdy,  »Tonomical  pre.s.s»*<l  .steel  housings  provide 
a  pn*cision  iH-aring-to-housing  fit  and  a  true  .self¬ 
aligning  bearing  that  effectively  bridges  the  gap  be¬ 
tween  light  duty  pn*s.sed  metal  housings  and  heavy 
duty  ca.st  iron  housings,  the  comjuiny  stales. 


Known  as  the  PBS,  unit  accommoilates  shaft  sizes 
between  Vz  **nd  1,'^  inches.  It  is  suitable  for  mo.st 
pillow  block  bearing  applications  where  moderate 
speeds,  mo<lerate  radial  loads,  and  relatively  light 


thrust  loads  are  encountered,  as  in  fans,  idler  shafts, 
conveyors,  pump  shafts,  and  other  lightly  loaded  power 
shafts. 

According  to  the  manufacturer,  it  is  no  longer  nec¬ 
essary  to  .sacrifice  bearing  quality  because  of  the  cost 
of  housings,  as  in  previous  low-cost  pillow  block  in¬ 
stallations.  The  design  i>ermits  the  use  of  standard 
Fafnir  rubber  contact  seal  bearings  with  self-locking 
collars,  which  have  proved  themselves  by  long  periods 
of  satisfactory  service  under  a  wide  variety  of  operat¬ 
ing  conditions. 

More  Information?  Circle  Item  55  on  Inquiry  Card. 


Gas-Fueled  Liquid  Chiller 

Air  conditioning  and  refrigerating  units  that  oper¬ 
ate  economically  and  quietly  becau.se  they’re  powered 
by  natural-gas-fueled  engines  are  the  newest  develop¬ 
ment  by  Bell  &  Gos.sett  Co.,  Morton  Grove,  III.  The 
company  is  now’  making  three  basic  cooling  units  for 
indu.strial  and  commercial  u.se:  a  package  liquid  cooler 
unit  for  water  cooling  sy.stems,  a  refrigeration  con¬ 
densing  unit,  and  an  engine  compressor  unit. 

All  three  units  are  reported  to  be  money  .savers  be- 
cau.se  (1)  the  natural  gas  they  use  offers  a  low  co.st 
energy  .source  in  many  sections  of  America  and  (2)  all 


parts,  except  the  gas-operated  motor,  are  made  by  one 
company — Bell  &  Gos.sett.  This  simplifies  getting  repair 
parts  and  reduces  field  maintenance  to  a  minimum. 

Also,  the  company  states,  all  three  units  operate 
more  quietly  because  the  gas  engines  they  use  create 
much  less  vibration  than  most  motors  do — and  the 
less  vibration,  the  le.ss  noise. 

The  liquid  chiller  unit,  illu.strated,  is  a  complete 
cooling  package,  containing  compressor,  condenser, 
heat  exchanger,  centrifugal  pumps  and  evaporator.  It’s 
completely  enclo.sed  in  a  rugged  but  neat  steel  frame 
and  the  whole  unit  is  entirely  automatic. 

The  refrigeration  condensing  unit  series,  compact 
and  rugged  in  con.struction,  includes  12  units  ranging 
in  capacity  from  TVz  tons  to  150  tons.  Bolts  are  used 
in  the  construction  of  these  units  rather  than  welding 
to  simplify  maintenance. 

More  Information?  Circle  Item  56  on  Inquiry  Card. 
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Rotary  Heat  Exchanger 

A  rotary  heat  exchariKer  designed  to  recover  heat 
from  contaminated  exhaust  air,  or  conversely  to  cool 
incominff  air  to  air  conditioned  or  refrijrerated  space, 
is  developed  by  Heat  Recoverj’  Corp.,  Newark,  N.J. 


Called  Rotary-X-Chanjrer,  unit  is  enjrineered  to  fit 
into  the  intake  and  exhaust  of  a  ventilation  system.  A 
rotary  wheel  within  it.  filled  with  heat  absorbinjr  ma¬ 
terial.  absorbs  heat  from  contaminated  exhaust  air 
and  tran.sfei*s  it  to  incoming  fresh  air. 

According  to  the  manufacturer,  over  80*^ c  of  ex¬ 
hausted  heat  is  recovered  by  this  process  resulting  in 
larjre  heat  and  fuel  savings.  When  u.sed  in  the  venti¬ 
lating  system  of  air  conditioned  or  refrigerated  spaces, 
the  exchanger  recovers  cool  exhaust  air  to  cool  incom¬ 
ing  fresh  air,  thus  resulting  in  savings  by  lightening 
the  load  on  the  refrigerating  .system. 

More  Information?  Circle  Item  57  on  Inquiry  Card. 


Flexible  Pump  Connectors 

Troublesome  effects  of  pipeline  vibration,  mi.salign- 
ment.  or  thermal  expansion  in  pump  installations  are 
ab.sorbed  or  reduced  by  new  “H.A.P.”  flexible  pump 
connectors,  introduced 
by  Allied  Metal  Hose 
Co.,  Long  Lsland  City, 

New’  York. 

Consisting  of  a  short 
.section  of  corrugated 
flexible  metal  tubing, 
protected  against  pres- 
.sure  elongation  by  wire 
braid,  these  pump  con¬ 
nectors  are  furnished 
with  threaded  or  flanged 
end  connections  to  fit  all 
.standard  piping  sizes. 

They  are  available  from 
’4  thru  16  inches  in 
.stainless  steel,  thru  8  inches  in  bronze  and  hot-dip 
galvanized  steel,  and  H  thru  4  inches  in  Monel. 


Available  in  a  wide  range  of  standard  stock  con¬ 
figurations,  the  connectors  are  individually  engineered 
to  the  specific  application  for  optimum  results.  Ma¬ 
terial.  lengths  and  construction  are  varied  to  .suit  the 
conveyed  fluid,  pres.sures,  temjH'ratures  and  move¬ 
ments  encountered. 

More  Information?  Circle  Item  58  on  Inquiry  Card. 


Vertical  Split  Case  Pumps 

Reduced  space  requirement  for  its  line  of  OJV  and 
OMV  vertical  split  ca.se  pumps  is  .said  to  make  them 
ideal  for  applications  where  extreme  com|»iictin*s.s  is 
of  prime  imiwrtance,  acconl- 
ing  to  Aurora  Pump  Div,, 

The  New  York  Air  Brake 
('o.,  Aurora.  III. 

Characteristics  and  fea¬ 
tures  of  the  company’s  0.1 
and  0MB  horizontal  split 
case  pumps  have  been  re- 
taiiUHl.  The  ca-se  is  split 
[mrallel  with  the  impeller 
.shaft  with  the  suction  and 
di.scharge  flanges  integral  in 
the  vertical  ba.se  .section. 

Rotating  unit  is  removed 
easily  for  inspection  or 
maintenance  without  dis¬ 
turbing  the  .suction  or  <lis- 
charge  piping  connection.s. 

Perfect  bearing  alignment 
is  achieved  with  in-line  Ixiring  with  top  half  of  ca.se 
in  position.  DoubU*  suction  imiH-llers  are  hydrauli¬ 
cally  and  dynamically  balancetl  for  smooth  quiet 
o[)e rat  ions. 

For  handling  high  caiMicities  at  medium  to  high 
heads  and  continuous  op«*rations,  the.se  pumps  are  us<‘d 
on  applications  such  as  marine  services,  municipal 
water  service,  industrial  water  serv  ice,  booster  serv¬ 
ice.  cooling  towers,  fuel  service,  circulating  and 
boiler  fe<*d.  Capacities  range  to  6000  gpm  and  heads 
to  380  ft. 

More  Information?  Circia  Item  59  on  Inquiry  Card. 


Brushless  Frequency  Converter 

brushless  frequency  converter  for  single  phase 
drive  designed  to  supply  three-pha.se,  400-cycle  i>ower 
from  a  60-cycle  source  is  announce  by  Georator  Corp., 
.Manassas,  Va. 

Utilizing  a  low-slip,  single  pha.se  motor  built  into  a 
cast  aluminum  shell,  integral  with  a  “NoBrush"  400- 
cycle  alternator,  the  low  intrinsic  regulation  character¬ 
istic  of  this  unit  eliminates  the  need  for  an  external 
regulator.  Output  of  the  unit  is  three-phase,  four-wire, 
120  208  volt,  2..5  kva. 

More  Information?  Circle  Item  60  on  Inquiry  Card. 

(Continued  on  page  ttfi) 
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VARI-JET 

EAHRS 


now  provide 
perimeter  or 
space 
heating 
too 


Wing  Door  Heaters  are  needed 
wherever  large  doors  must  be  opened 
during  cold  weather.  They  keep  all 
workers  in  the  area  of  the  door  com* 
fortable  and  protected  from  cold 
chilling  drafts.  The  high  velocity, 
warm  air  blanket  thrown  over  the 
doorway  tempers  the  incoming  flow 
of  cold  air  eliminating  worker  com* 
plaints,  absences  and  loss  of  pro* 
duction. 

Wing  Door  Heaters,  with  the  new 
dual  purpose  door  heater  or  peri* 
meter/space  heater  discharge  is  the 
only  one  available  that  gives  this  full 
time  service.  The  door  switch  and 


room  thermostat  controls  automati* 
cally  position  the  discharge  damper 
to  suit  the  heating  need. 

Thousands  of  installations  through* 
out  industry  have  proved  the  effec* 
tivencss  of  the  design  and  usefulness 
of  standard  Wing  Door  Heaters.  For 
more  information  write  today  for 
bulletin  DDH-60. 


Th*  Wing  Doof  Haoler  shown  it  equipped  with 
the  new  dual  purpose  Vori-Jel  discharge  which 
automatically  adjutlt  the  heat  flow  pattern  to 
blanket  the  doorwoy  when  the  door  is  open  and 
to  provide  perimeter  or  room  heating — os  shown 
in  the  drawings  below — when  the  door  it  closed. 
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L.  *1.  WING  MFO.  CO.  Olvlalon  of  A*ro  Supply  Mfg.  Co.  Inc.,  Linden,  New  Jersey 
FACTORIES:  LINDEN,  N.  J.;  MONTREAL.  CANADA;  IN  EUROPE:  WANSON,  HAEN*NORD,  BRUSSELS.  BELGIUM 
Other  Wing  products:  Revolving  and  stationary  discharge  unit  heaters.  Fresh  air  supply  units.  Axial  flow  fans.  Power 

roof  ventilators.  Draft  Inducers.  Turbine  and  motor  blowers.  wc  155 
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News  of  Equipment  and  Materials 


Load  Bearing  Insulation 

A  rijrid  foamed-plastic  material  to  be  used  as  a  load 
beariti)?  insulation  at  pii)e  hanger  locations,  deeply 
buried  underground  lines  and  other  areas  where  pipe 
covering  may  be  subject  to  compression-set  deforma¬ 
tion  has  been  develoi)ed  by  Insulation  Div.,  Armstrong 
Cork  Co.,  I..ancaster,  Pa. 


The  material,  called  Rigid  Armaflex,  has  physical 
properties  similar  to  the  comi)any’8  Armaflex  22,  a 
flexible  foamed-plastic  pijH*  covering.  Rigid  Armaflex 
was  developed  to  be  u.sed  in  conjunction  with  the  flexi¬ 
ble  material  (one  application  is  illu.strated  in  line 
drawing).  It  is  available  in  nominal  and  ^^-inch 
thicknesses  for  sizes  ^s-inch  ID  to  3-inch  IPS,  and  is 
furnished  in  pre-matched  half  .sections  three  feet  long. 

The  insulation  can  be  u.sed  from  below  zero  to  220 
deg  F,  and  its  closed  cellular  structure  gives  it  a  k 
value  of  0.28  at  75  deg  mean  temp»erature.  It  resists 
moisture  and  deterioration,  so  thermal  efficiency  re¬ 
mains  high  in  sen  ice,  the  comj)any  reiwrts. 

More  Information?  Circle  Item  61  on  Inquiry  Card. 


15-Ton  Condensing  Units 

Two  15-ton  air-coole<l  condensing  units,  one  with 
capacity  control  (Model  38AB016)  and  one  without 
(Model  38AA016,  illu.strated).  have  the  same  low 
silhouette  as  the  new  10-ton  heat  pump  announced 
simultaneously  by  Carrier  Air  (Conditioning  Co.,  Syra¬ 
cuse,  N.Y.  Control  box  and  compres.sor  are  located 


in  a  separate  .section  which  can  I>e  serviced  without 
shutting  down  condenser  air  flow.  Fan  horsepower  re¬ 
quirements  are  less  for  the  pro[»eller  fans  u.sed  than 
for  centrifugal  fans. 


Accessories,  all  factory  wired  and  mounted  on  a 
control  shaft,  include  winter  head  pressure  control 
and  winter  starting  control. 

Unit  equipped  with  capacity  control  compre.s.sor  has 
a  one-third  capacity  reduction  for  iwirtial  load  oi)era- 
tion.  It  comes  equipi)ed  with  a  24-volt,  two-step  cooling, 
one-step  heating  thermostat  and  a  liquid  line  .solenoid 
valve  for  deactivating  part  of  the  evajwrator  surface. 
More  Information?  Circle  Item  62  on  Inquiry  Card. 


Emargancy  Plumbing  Davices 

Three  emergency  safety  devic**s  are  antiounct'rl  by 
S{>eakman  Co.,  Wilmington.  Del.:  S-2b98  F.ye.saver 
aerated  industrial  eye  wash  fixture;  and  S-2075  and 
8-2076  Life-saver  emergency  showers. 

The.se  devices  are  di'signed  for  use  in  chemical, 
|H‘troleum,  and  explosives  plants,  lalniratories,  foun¬ 
dries,  steel  mills,  and  other  industries  where  chemi¬ 
cals,  fire,  and  dust  pre.s«*nt  hazards  to  workers. 

Fiyesaver  is  a  frt*e-standing,  foot -ojx'ra tin!  eye  wash 
fixture  for  indoor  in.stallation.  It  is  (>qui|)|MHl  with  two 
outlets  which  deliver  twin  streams  of  .soft,  aerated 


water  to  the  eyes  of  the  u.ser,  quickly  diluting  and 
washing  away  chemicals  of  caustic  or  acid  nature. 
Foreign  objects  may  al.so  be  flushed  out  of  the  eyes, 
pre\’enting  damage  to  delicate  eye  ti.ssues. 

The  valve  is  .self-closing  and  each  outlet  has  indi¬ 
vidual  volume  control  .stops.  The  unit  is  efiuip|)(‘<l  with 
a  .six*cial  flexible  aerated  eye  wash  outlet  with  hand 
oi)erat<*d,  self-closing  valve  for  administering  to  vic¬ 
tims  in  the  prone  jiosition. 

Life-saver  emergency  shower  is  designed  to  provide 
immediate  protection  in  the  event  a  worker’s  clothing 
catches  fire  or  he  is  splashed  with  harmful  chemicals. 
The  emergency  shower  delivers  a  ileluge  of  water 
which  in.stantly  dou.ses  fire  and  thoroughly  washes  in¬ 
jurious  material  off  the  IkkI.v. 

More  Information?  Circle  Item  63  on  Inquiry  Card. 

(Continued  on  page  US) 
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New  Compressor  belter  sotlsfles 
foday*s  air  condifioning  requirements 

An  e88ential  requirement  of  air  conditioning  equipment  is  quiet 
o|)eration.  In  the  newly  develo[)ed  B&G  Compressor,  this  char¬ 
acteristic  is  an  outstanding  feature.  The  Compressor  is  completely 
new  in  conception,  engineered  and  built  to  establish  higher  stand¬ 
ards  of  |)erformance. 

The  amazing  reduction  in  vibration  and  noise  is  cx)ncrete  evi¬ 
dence  of  quality!  It  indicates  precision  manufacture  of  a  basically 
sujHfrior  design.  Batl  Compressors  have  fewer  parts,  present  fewer 
maintenance  problems.  All  units  have  one  bore — a  few  inter¬ 
changeable  parts  will  service  them  all.  All  these  things  add  up  to 
a  sound  warranty  of  exceptional  performance  and  long  life. 


All  BtC  Condcming  Uniti  and  Pockog*  Liquid 
Coolar*  or*  aquippud  with  B&G  Comprutsori, 
thown  h«r«  baing  ottamblad  undar  controllad 
tamparolura  and  humidity  condiliont. 


COMPANY 

D*pt.  RGK-4,  Mprtoa  Grove,  INioeis 
C^msJUn  Lictnur:  S.  A.  ArmUrtnt,  Ltd.,  I4OO  O'Cutntr  Drivt,  Torpntt  16,  OutMTi* 


A  COMPLETE  LINE  OF  REFRIGERATION  AND  AIR  CONDITIONING  "PACKAGES”  AND  COMPONENTS 


B&G 

Cantrifugal 

Pump 


BaG  Evaparalor 


BaG  Condansar 
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Liquid  Level  Alarm 

Model  108C  liquid  level  arm,  uniiouiiced  by  Keneo 
Pump  Div.,  American  Crucible  Products  Co..  Lorain, 
Ohio,  will  sound  an  alarm,  or  actuate  pumps,  valves, 
warninjr  litrhts  or  other  electrical  tKiuipment.  Based 


on  a  divinjr-bell  principle,  the  alarm  .serves  as  a  nor¬ 
mally  open  .switch. 

As  liquid  level  rises,  air  is  trapi)ed  in  the  bell’s  .skirt, 
exerting  pressure  on  its  .sensitive  diaphragm  and  ac- 
tuatinfr  a  fully  enclosed,  protected  switch.  According 
to  the  manufacturer,  this  unit  will  be  found  valuable 
wherever  risinjr  water  could  effect  dama>re  to  an  instal¬ 
lation  and  an  automatic  .safeguard  is  desirtnl. 

More  Information?  Circle  Item  64  on  Inquiry  Card. 


Multi-Switching  Control 

A  miniature  control  unit  desijrned  to  ener>rize  from 
two  to  four  elec-trical  circuits  at  pre-select«-d  temiM*ra- 
tures  or  pressures  is  announced  by  Automatic  Devices. 
Divi.sion  of  American  Machine  and  Metals,  Inc..  Sel- 
lersville.  Pa. 


The  Temperature  Re.set  Sequence  .Switch,  says  the 
manufacturer,  is  the  first  heat-pressure  multi-sw’itch- 
inff  control  available  as  a  single,  .simple,  low-cost 
device.  It  can  be  used  in  any  heatinjf  or  coolinjr  or 
other  control  circuit  where  a  series  of  two  or  more 


.sepiirate  circuits  is  to  be  ener)rized  at  selected  changes 
in  temperature  or  pre.ssure. 

Typical  applications  include  loading  and  unloading 
comprt*s.sors  which  .ser\'e  chillers  or  unit  conditioners; 
.sequencing  cooling  and  heating  action  of  heat  pumjw 
and  auxiliary  re.sistance  heaters;  effecting  multiple 
thermostat  action.  It  can  be  used  W’ith  multiple  com- 
pre.ssors,  or  to  effect  multistage  oiH*ration  of  single 
compres.sor.s. 

The  control  is  engineertnl  to  comjH'n.sate  for  ambient 
tem|)erature  changes  occurring  along  the  connecting 
capillary  and  at  the  head,  thus  giving  precise  temi»«*ra- 
ture  sensing  and  control  despite  wide  ;ind>ient  tem- 
|H-ratun*  fluctuations. 

A  com|»iinion  current  outage  device  is  available  to 
progressively  cut  in  hea\y  Uwids.  such  as  compres.sors. 
following  a  current  interruption. 

Other  mwlels  are  available  for  controlling  up  to 
twelve  electrical  circuits. 

More  information?  Circle  Item  65  on  Inquiry  Card. 


Multi-Zone  Units  with  Furnaces 

Multi-Zone  air  conditioning  units  incor|H)rating 
within  themselves  gas-fired  heaters  to  provide  the 
heating  are  announced  by  Airfan  Kngineering  (’o..  Los 
.\ngeles.  Calif. 


Semi-custombuilt  »*<4uipment  do<*s  away  with  the 
mxessity  of  tailoring  the  design  to  fit  a  conventional, 
cataloged,  fixed  size  unit,  the  comimny  states.  Units 
are  available  in  a  wide  range  of  ca|tacities,  with  eleven 
blower  sizes  and  thirteen  gas-fired  duct  heaters.  Blow¬ 
ers  in  each  unit  may  b«*  ojH'rated  within  the  n*com- 
mend»*<l  siH*«*ds  to  give  wide  range  of  c<x>ling  and  heat¬ 
ing  ca{Kicities  under  any  given  si>ec*fn*d  conditions. 

Units  will  maintain  ntjuiml  tem|K*ratures  and  hu¬ 
midities  in  .several  siquirate  areas  having  different 
simulUineous  loads.  Zone  control  is  accomplish<“d  with 
a  .sepiirate  pair  of  mixing  damfiers  for  each  zone.  One 
damis'r  of  each  [>air  conn«*cts  to  a  warm  air  plenum, 
the  other  to  a  cold  air  plenum. 

Units’  AGA  duct  tyjw  gas-firiHl  furnaces  of  alumi- 
nizifl  or  stainl»*ss  .st«*el  are  manufactured  by  Reznor 
•Mfg.  Co.  Heating  cajmcities  range  from  .'iO.tMK)  to  sev¬ 
eral  million  Btu  p<*r  hr. 

More  Information?  Circle  Item  66  on  Inquiry  Card. 

(Continued  on  p*fu*‘ 
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THE  FLO-THRU  STRAINER, 

heart  of  the  Flush  Kleen  system  con¬ 
tinuously  permits  only  clear  liquid  to 
flow  through  the  strainer  into  the 
pump  at  highest  solids  loadings. 


SOLIDS  NEVER  REACH  THE  IMPELLER 


Impeller  handles  only  clear  liquid.  Shaft,  bearings  and  motor  are  never  sub- 
jiH-ted  to  severe  strain  and  wear  due  to  partially  or  completely  clogged  im¬ 
pellers.  The  life  of  a  Flush  Kleen  system  is  therefore  much  longer  than  that 
of  so-called  non-clog  type  pumps.  “Down  time”  due  to  clogging  is  eliminated 
and  a  quiet,  smooth  operating  unit  is  as.sured. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  NOVEMRER.  1960 


For  further  information  see  your 
local  Chicago  Pump  distributor  or 
write  Chicago  Pump  for  Bulletin 
122D. 


c  19*0— Cf—f.  C. 


Putting  Ideas  to  Work 

FOOD  MACHINERY  AND  CHEMICAL  CORPORATION 
HYDRODYNAMICS  DIVISION 

CHICAGO  PUMP 


622J  DIVERSEY  PARKWAY  •  CHICAGO  14.  ILLINOIS 


News  of  Equipment  and  Materials 


Aluminum  Airfoil  Damper 

Arrow-Foil  is  an  extruded  aluminum  damper  with 
an  air-foil  double  blade  available  at  the  same  price  as 
steel  sinjrle  blade  dami>ers  from  the  manufacturer. 
Arrow  Louver  &  Pamper  Corp.,  Brooklyn.  N.  Y. 
Damper  is  completely  air-tijrht.  because  of  the  use  of 


polNwinyl  strippintr  where  the  blade  meets  the  frame. 

Blade  sizes  are  of  any  lenjjth,  5  to  9  inches  wide. 
There  is  positive  blade  turninjr  becau.^e  of  a  special 
pin  lock-jrroove  design.  Made  entirely  of  extruded 
aluminum,  no  paintinjr  is  ever  neces.sary  and  the 
damper  has  less  than  half  the  weight  of  steel  dampt'rs. 
the  company  state.s.  Nylon  hearings  are  used  through¬ 
out. 

Other  advantajres  claimed  include  quieter  operation, 
less  friction,  and  less  turbulence  so  that  duct  sizes  may 
be  reduced. 

More  Information?  Circle  Item  67  on  Inquiry  Card. 


Insulation  Sealer  ’ 

Insulcap,  an  insulation  .sealer  said  to  provide 
maximum  protection  for  all  commonly  used  type.s  of 
in.sulatinK  materials  and  yet  reduce  protection  costs 
by  as  much  as  70''c,  is  introduc»*d  by  Glidden  To.. 
Cleveland.  Ohio. 

Sealer  was  formulated  as  a  barrier  ajrainst  lo.ss  and 
inconvenience  caused  by  conden.sation  on  insulating 
equipment  exposed  to  moisture  and  tem[)erature  varia¬ 
tions.  Typical  applications  areas  include  covered  duct 
work,  steam  pipes,  hot  water  lines,  furnaces,  breech- 
injrs,  converters  and  digesters.  Both  latjor  and  mate¬ 
rial  co.sts  are  cut  by  priminsr  and  finishinjr  with  one 
material.  Glue  sizinjr  is  eliminated. 

Accordinjr  to  the  manufacturer,  the  product  has 
shown  excellent  results  when  used  on  insulation  and 
pif>e  coverings  that  cannot  be  completely  dried  b<*fore 
paintinjr.  Its  re.sistance  to  water,  moi.sture  vapor, 
acids,  alkalies  and  jreneral  corrosive  conditions  jrive  it 
unusually  jrood  ajrinjr  characteri.stics  on  insulatinjr 
materials  includinj;  fabrics,  asbestos  products,  jrlass 
fibers,  cork  board,  foam  jrlass,  papers  and  felt.  It 


dries  to  the  touch  within  20  minutes  at  70  dejr  K  and 
may  be  recoated  in  four  hours.  Te.sts  are  .sjiid  to 
indicate  that  the  film  increases  the  structural  strenjrth 
of  insulatinjr  material  as  well  as  keepinjr  it  neat  in 
appearance.  It  is  hijrhly  resi.stant  to  mold  and  mildew. 
More  Information?  Circle  Item  68  on  Inquiry  Card. 


15  and  20-Ton  Fan  Coil  Units 

New  l.’i  and  2<i-ton  direct  expansion  fan  coil  units 
(Models  .‘18RR010  and  38RR024.  photo  illustrates 
l)oth)  are  compact  and  provide  jrr»at  flexibility  of 
application,  accordinjr  to  Carrier  .Air  Conditi<»ninjr 
Co.,  Syracuse,  N.  Y.  Fan  motors  ami  filters  are 
mounted  in  the  units  so  there  is  no  overhanjr  out- 


side.  .Air  handlinjr  capacity  from  t.oMO  to  in.ooo  cfm 
varies  with  fan  motor  .sehntion  of  2.  or  5  hp.  Units 
may  be  u.sed  for  coolinjr  only  or  as  indoor  heat 
pump  .sections. 

With  various  accessory  panels,  the  units  can  dis- 
charjre  air  vertically  or  horizontally  to  the  front  or 
rear,  or  can  be  susiH*nd»‘d  horizontally  from  the  ceil- 
inj^  and  used  with  a  discharjre  plenum.  Rubb<‘r 
mounted  tH*arinjrs  and  internal  n«*oprene  coated  in¬ 
sulation  n*duce  sound  levels.  .Amonjr  the  accessories 
are  hot  water  and  steam  heatinjr  coils. 

More  Information?  Circle  Item  69  on  Inquiry  Card. 


High  Temperature  Plastic  Pump 

Added  to  its  line  of  corrosion  n*sistant  jilastic  fluid 
handlinjr  equipment  by  Vanton  Pump  and  Kquipment 
Corp.,  Hillside,  N.J..  is  a  line  of  [tolyethylene  chemical 
pumfts.  These  leakproof  sealless  plastic  pumps  with 
I>olyethylene  Unly  blocks  can  effectively  handle  ex¬ 
tremely  corrosive  fluids  at  terntx-ratures  up  to  210 
dejr  F,  the  company  states. 

There  are  no  .stuffinjr  boxes,  no  shaft  .sejils,  no  prod¬ 
uct  contamination  or  ajritation,  and  i)ositive  leakprrmf 
construction  is  incor{)orated  into  this  line  which  handles 
a  broad  ranjre  of  corrosive  fluids.  abra.sives  and  slur¬ 
ries  with  equal  ease. 

More  Information?  Circle  Item  70  on  Inquiry  Card. 


120 


NOVEMIER,  inO.  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


News  of  Equipment  and  Materials 


Conctols  Ceiling  Air  Diffusion 

A  line  of  supply  and  return  ceilinpr  diffusers,  with 
perforated  plate  on  the  diffuser  face  to  conceal  the 
air  diffusion  mechanism  and  blend  into  acoustical 
ceiling  tile,  is  announced  by  Titus  Mfjr.  Corp.,  Water¬ 
loo,  Iowa. 

Serie.s  TCS  (supply)  and  TCR  (return)  diffusers 


A  two-package  iH>lyether  foaminp  .system  for  pro¬ 
duction  of  rijrid  polyurethane  foams  is  available  from 
Paint  I)i\ .,  PittsburKh  Plate  Glass  Co.,  Pittsburgh,  Pa. 

Called  Select rofoam  (>r)04  and  6505,  the  system  con¬ 
tains  all  the  nt'ce.ssary  chemical  additives,  includin>r  a 
fluorocart>on  blowing  atrent,  and  eliminates  the  need  of 
any  additional  formulatiti)?  t>efore  usintr.  It  is  ba.sed 
ujKin  the  company’s  standard  line  of  i)olyether  iKilyols 
for  rijrid  uses. 

Itesijrned  primarily  for  refriKeration  applications, 
the  insulation  has  a  lower  k  factor  than  any  other 
tyjK*  of  insulation  material,  the  company  states.  Other 
advantaKes  include  hiph  streriKth.  low  water  vajKtr 
transmission,  and  dimensional  stability. 

I  tensity  is  1.6  lb  ikt  cu  ft  for  oi)en  expansion  foam- 
injr  or  2.3  |>cf  for  molded  foam.  In  addition  to  its 
unique  proja-rties  for  hou.sehold  refrigerators,  fn^ez- 
ers,  display  ca.H«*s.  cold  stora)re  rooms,  etc.,  the  .system 
is  al.so  advantageous  for  applications  .such  as  buildinK 
panel  cores.  i»ackaKinfr,  truck  and  trailer  insulation 
and  refriKerated  rail  car  insulation. 

More  Information?  Circle  Item  72  on  Inquiry  Card. 


System  Makes  Rigid  Foams 


are  available  in  .square  and  rectant^ular  models  in  one-, 
two-,  three-,  and  four-way  air  (vatterns. 

Two  basic  ty|»es  are  offererl:  one  for  surface  mount- 
injr  on  any  tyr>e  of  ceilintf,  the  other  for  recessed 
mountintr  on  acoustical  tile  ceilinfr.s.  Models  for  .sur¬ 
face  mounting  are  available  with  curved  l)order  or 
flat  Ijorder.  Models  for  rece.s.s<Hl  mounting  have  a 
border  that  snaps  into  standa'^d  tile  or  can  1h*  used 
with  T-bar  construction. 

I)ifru.H«‘rs  are  available  in  sizes  that  cotiform  with 
standard  ceiling  tile  dimensions. 

More  Information?  Circle  Item  71  on  Inquiry  Card. 


Inland  JTI-CO  GalyAnized  Sheets  are 
Tailor-made  for  Sheet  Metal  Work 

-C'  ■ 


N*¥rs  of  Equipmont  and  Matarials 

Attractive  Cabinet  Added 

Type  30  Remotaire,  a  fan-coil  overhead  air  condi¬ 
tioning  unit,  can  now  be  inHtalled  with  an  attractive 
cabinet  to  blend  w’ith  any  room  decor,  it  i.s  announced 
by  American-Standard  Flumbintr  and  Heatintr  Divi¬ 
sion,  New  York,  N.  Y.  The  decorative  cabinet  is  ther¬ 
mally  and  acoustically  insulatetl,  measures  only  10’'4 
inches  deep,  and  is  siHfifically  desi>rrn*d  for  exi>osed 
overhead  installation. 


Installation  and  maintenance  of  the  unit  it.self  is 
simple.  The  separate  top  jMinel  of  the  cabinet  unit  is  a 
ceilintr  mountinK  plate.  The  t>asic  unit  is  .securwl  to 
this  plate  at  four  {mints.  The  enclosure,  with  intetfral 
front,  side,  and  Imttom  {mnels,  fits  into  {dace  on  the 
ceiling  mounting  (date  and  is  .secure<l  to  the  back 
|>anel  after  pi{iinir  and  electrical  connections  have  l>e«‘n 
made.  The  cabinet  can  Ih*  removed  easily  for  n*ady 
access  to  the  basic  unit,  {tipintr  and  controls. 

More  Information?  Circle  Item  73  on  Inquiry  Card. 


The  TI-CO  brand  Helps  Build  Your 
Reputation  as  a  Quality-minded 
Contractor 


a- 


a. a  ao 


^  ■ 


yo  Wr'St  S! 


C hir  ago  3  t  iimois 


Two-Pen  Round-Chart  Recorder 

A  two-{>«*n  {mtentiometric  round-chart  nrorder- 
controller.  accurate  to  within  {)Ius-or-minus  one- 
quarter  percent,  has  been  announc»*d  by  (ieneral  Klec- 
tric  ('o.,  Schen»t’tady.  N.Y. 

Engineers  at  the  com{>any’s  Instrument  I)e|«irtment. 
West  Lynn.  Mass.,  .say  the  instrument,  an  ada{>tation 
of  the  G-E  .sinKle-{ien  round-chart  model,  can  l>e  ustfl 
in  nearly  any  indu.strial  a[>plication  when*  two  vari¬ 
ables  mu.st  b<*  recorded  on  a  .single  chart. 

The  recorder’s  two  measurement  circuits  may  In* 
either  {mtentiometric  or  bridKe-ty{)e,  or  a  combination 
of  both.  Zener  diodes,  which  eliminate  use  of  dry  cells 
and  standard  cells,  offer  a  constant  voltatre  reference 
accurate  to  .i0.05S»^.  Minimum  .scale  s[)ans  for  the 
recorder  are  one  millivolt  d-c.  Available  res{>onse  times 
are  4,  10,  and  24  seconds  full  scale. 

I'oncentric  .scale  length  is  27.5  inches.  Pen  .sis*<*ds 
are  4,  10,  and  24  .seconds  full  .scale,  and  chart  .sp«‘eds 
are  1,8.  12  or  24  hours;  or  7  days. 

Ea.se  of  maintenance  is  aided  by  a  hinjred  mechanism 
{vinel  that  .swinjrs  out  to  ex{)ose  all  measurement  cir¬ 
cuit  components. 

More  Information?  Circle  Item  74  on  Inquiry  Card. 

tCrmtinued  on  page  12i) 


No  smoke  or  soot. 


Cuts  standby  loss 


to  practically  nothing. 


FORCED  DRAFT 

Low  power  requirement. 
No  stack — vent  only. 


3-PASS,  WET  BACK 

Compact  boiler  design 
with  high 

heating  efficiency. 


BOILER  TNAT*S  ALL  BUSINESS.  A  sound  and  tested 
boiler  design  is  given  new  compactness  and  heating  efficiency 
by  modern  engineering.  Rear  furnace  is 
surrounded  by  water  jacket,  preventing  heat  loss  and  gas 
leakage  and  avoiding  the  expense  of  refractory  maintenance. 

All  tubes  are  rolled  and  beaded  for  easy  replacement. 

Separate  tube  sheets  in  each  pass  minimize 
stresses  of  expansion  and  contraction. 


(Ihoose  Petro-Pac  package  generators — they 
are  manufactured,  distributed  and  serviced  by  competent 
and  experienced  burner  personnel. 


NEW.  UNIQUE  BURNER  DESION.  Achieves  total  combus¬ 
tion  almost  instantly  in  a  pressurized  combustion  chamber 
without  flame  pulsation.  Fires  oil  or  gas  with  top  effi¬ 
ciency,  with  instant  fuel  change  under  manual  or  automatic 
control.  Sealed  chamber  prevents  loss  of  boiler  heat  during  "off” 
periods — a  most  substantial  fuel  saving. 


Mail  coupon  for  technical  data 


I’fTKO.  .V22I  «  IOr>ih  St..  OrrUnd  II.  Ohio 
(In  (lanatia.  80  ard  Strrel,  Toronto,  Ontario) 


PETi 

T  ■  HfC  U  %  FAT  orr 


Mend  me  literature  and  ape<-inc«liona  of  Petro-Pac  ftenerator 


Moirtrt  or  qualify  hoofing  and  powor 
•quipmmnt  tinea  1903 
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News  of  Equipment  and  Materials 


TMting  ok  flow  at  ouHott 


Tosting  air  flow  at  rotum  duct 


the  first  time 

in  balancing  air  flow  systems 

The  Ve  I  o  m  eter® 

gives  a  quick  accurate  check  of  air  movement  at 
outlets,  returns,  plenum  chambers,  static  pressure 
in  ducts,  friction  loss  at  ells  and  deflectors. 

Readings  are  made  directly  in  f.p.m.  on  the 
Velometer  dial.  So  sensitive,  readings  as  low  as  20 
f.p.m.  can  be  made.  The  triple  range  8<’ale  registers 
up  to  3000  f.p.m.  and  6000  f.p.m. 

Velometer  Set  No.  3G 

Recommended  for  the  air  condi¬ 
tioning,  heating  and  ventilating 
contractor,  (’onaiata  of  the  Veio- 
meter  with  rugged  carrying  caae, 
angle  aupply  jet,  auction 
(return)  jet,  atatic  pressure 
jet,  F’rice  f.o.h.  Chicago  $194. 

^  Velometer  Jr. 

Por  quick  simple  checking  at  outlets 
where  attachments  are  not  required. 

A  compact  instrument  only  4'  x  3'  x 
1  Capacity  ranges 

0 — 200  f.p.m.  to  800  f.p.m. 

0 —  400  f.p.m.  to  1600  f.p.m. 

0 — .500  f.p.m.  to  2.500  f.p.m. 

Price,  with  genuine  leather  carrying 
case,  $44.00  f.o.h.  Chicago.  All  models 
carried  instock  for  immediatedelivery. 


ALNOR  INSTRUMENT  CO. 

Oivitton  of 

Illinois  Tasting  Laboratories,  Inc. 
Rm.  S70,  430  N.  LoSalla  St..  Cbicoga  10.  III. 


Fourteen-Day  Time  Switch 

A  14-day  time  .switch,  announcetl  by  Tork  Time 
Conlrol.s,  Inc.,  Mount  Veri.on,  N.  Y.,  work.s  once  a 
week.  It  is  u.sed  to  turn  a  motor  on  one  week  and  off 
the  next,  and  is  designtni  siH*cifically  to  allow  pumps, 
motors,  or  other  equipment  to  "rest." 


Many  insUllations  u.se  two  .set.s  of  pumps  or  motors, 
to  be  worked  on  an  alternating  .Hch»*<lule.  Standard 
time  controls  provide  a  daily  or  ever>'-two-day  alter¬ 
nating  .schedule.  According  to  the  manufacturer,  such 
.short  alternation  dot*s  not  provide  fHiuipment  with  suf¬ 
ficient  rest,  and  shortens  its  life. 

More  Information?  Circle  Item  75  on  Inquiry  Card. 


Double  Service  Valve 

A  double  .ser\ice  valve  for  steam  heating  .systems 
that  u.ses  a  thermostatic  trap  ami  radiator  supply  valve 
in  a  single  compact  unit  is  announc'd  by  .Modine  .Manu¬ 
facturing  Co..  R.-tcine, 

Wi.sconsin. 

The  double  service 
valve  is  used  chiefly 
in  one-story  buildings  ;gt 

and  iKt.sements  when 

it  desirerl  to  run  the  jftjL 

steam  supply  main  • 

along  the  ceiling  with 
down-fe<‘d  to 

the  radiators.  This  r 

new  valve  .serves  as  ^ 

both  supply  valve  for 
the  radiator  and  drip 

trap  for  the  down-fee<l  ris«*r.  thus  n'placing  two  .sepa¬ 
rate  unit.s. 

Thermostatic  traj)  member  automatically  di.scharges 
water  and  air  from  the  down-fe<*d  ri.ser  through  a  by- 
pa.ss  in  the  valve  Iwxly  into  the  radiator  and  then  into 
the  return  main.  In  presence  of  .steam,  the  thermostatic 
member  closes,  preventing  waste  of  steam.  The  down- 
feed  ri.ser,  which  serves  as  a  drain  for  the  overhead 
main,  is  kepL/ree  of  water. 

More  Information?  Circle  Item  76  on  Inquiry  Card. 
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How  to  please  everybody. . .  well  almost! 


It’s  a  cinch  you  can’t  please  all  users  of  centrifugal 
pumps  with  any  single  line  of  pumps.  But  the  TACO 
“LP”  does  give  an  awful  lot  of  heating  engineers  precisely 
the  pump  performance  they  need. 

The  reason  is  frlratt  .  .  ,  extra  design  features  which 
make  an  “LP”  more  versatile,  more  efficient,  more  de¬ 
pendable.  For  example,  it’s  available  clo.se-coupled  or 
base-mounted  .  .  .  with  sleeve  or  ball  bearing  frame  .  .  . 
extra  quiet  motor  .  .  .  mechanical  seals  or  stuffing  boxes. 
It’s  an  adtanced-tlesign  pump  too  .  .  .  with  self-venting 
centerline  discharge  .  .  .  casings  adaptable  to  horizontal 
discharge.  And  . .  .  it’s  a  top  quality  pump  . . .  with  stain¬ 
less  steel  shaft  sleeves  ...  oil  slinger  lubrication  .  .  .  per¬ 
manently  located  throttle  bushing. 


For  your  next  installation,  pick  your  pump  from  the 
line  with  the  extras  .  .  .  “LP”.  TACO  also  manufactures 
a  line  of  high  head  pumps  and  circulators.  Write  Taco 
Heaters,  Incorporated,  1160  Cranston  St.,  Cranston 
9,  Rhode  Island. 


SERVING  THE  HYDRO  NIC  INDUSTRY  SINCE  1920 
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GREASI  FILTERS 

Fcrmoncnt,  cleonoble  type  Air- 
ton  Create  Filtert  mode  etpeciol- 
ty  for  range  conopiet,  golleyt, 
kitchent.  Available  in  2"  thick- 
nett.  Sviletin  No.  1-504. 


thf  *'2-jnch  vent  connection.  The  vent  can  either 

be  c<trrit*d  to  a  pressure  tank  or  equipjKMl  with  a  rt8 
Thrush  flojtt  vent  to  take  care  of  air  liberated  from 
the  water. 

There  are  no  movinir  jKirts  and,  therefore,  nothing'  to 
ser\ice.  Once  it  is  in.stalltHl,  there  is  no  care  or  mainte¬ 
nance  required,  the  comi^iny  states. 

More  Information?  Circle  Item  78  on  Inquiry  Card. 

I  Continufft  on  pof/e  I2S) 


4SS4.$  W.  WOOLWORTH  AVE..  MILWAUKEE  It.  WIS. 

Coaodlo*  Hepreteetatlve 

DOUGLAS  ENGINEERING  CO.,  LTD.,  TORONTO 


A  few  distributorships 
available. 

Write  for  details! 


SEND  FOR 

FREE 

Bulletins  I 


one  key  does 
all  locks . . . 
nor  one 

FILTER  / 

all  needs 


News  of  Equipment  and  Materials 


Epoxy  Coating  for  Fittings 

An  easily  applitnl  epoxy  corrosion  protection  for 
pipe  fittiiiKS,  supiiort.H,  and  other  related  objects, 
called  Scotchkote  No.  101,  is  announcefl  by  Minne- 
.sota  Mininjr  and  .Mfjr.  Co.  (3M),  St.  Paul,  Minn. 

The  one-part,  jiowdered  lOO^'c  ejwiy  resin,  when 


OPEN  THE  DOOR 
^ to  better  filter  efficiency 
with  AIRSAN  FILTERS 
engineered  to  your  rM*ed«i. 
AIRSAN  ha.s  the  right  key 
to  unlock  your  air  filter 
problems. 

THERE  ARE  DEFINITE 
STANDARDS  which  Air  Engi¬ 
neers  follow  in  recommending 
the  filter  for  your  n>quire- 
ments.  Write  today  for 
details  and  information. 


m-., 

«% 

sprayeil  on  to  a  heated  |tart,  as  illustrated,  is  said 
to  afford,  for  the  first  time,  a  practical  method  of 
corrosion  protection  to  fittings  prior  to  their  arrival 
in  the  field. 

The  protective  resin,  r»*cently  made  available  as  a 
mill  coating  for  pijie,  can  be  applied  to  fittings  with 
jiortable,  inexi>»*nsive  (^juipment.  The  smooth  coating 
cures  in  le.ss  than  one  minute.  When  cure<l,  it  is  com¬ 
pletely  thermoset  an«l  will  not  flow  under  pressure 
or  u[*on  heating,  the  comi»any  states.  It  resists  attack 
by  most  chemicals,  including  hydrocarlions. 

More  Information?  Circle  Item  77  on  Inquiry  Card. 


Air  Eliminator  for  Hot  Water 

An  air  eliminator  for  use  in  all  hydronic  .systems  is 
offerer!  by  H.  A.  Thrush  L  Co.,  Peru,  Ind. 

Made  in  four  sizes,  1,  1*4  and  1*2  inches,  this 
one-piece  cast  iron  air  eliminator  has  s|t«-cial  cast-in 
deflators  projs'rly  locatisl  to  direct  the  air  upward  to 
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VALVE  TIPS: 


New  Spence  Temperature  Control  System  ’ 
Gives  Unusual  Control  Accuracy 

TYPE  A  PRESSURE  PILOT 


TYPE  EAT40  AIR-CONTROL  TEMPERATURE  REGULATOR  (Patent  Pending) 


In  j  recent  instillation  the  new  Spence 
air<ontTol  temperature  regulating  sys¬ 
tem  provided: 

•  ±5*F  control  accuracy  under  wide 
and  instantaneous  load  swings  of  210 
to  80  gallons  per  minute. 

•  Up  to  50%  reduction  in  cost  as  com¬ 
pared  to  instrument  systems  of  simi¬ 
lar  accuracy. 

This  unique  cascade-ty  pe  control  with 
throttling  range  adjustment  independ¬ 
ent  of  maximum  heater  pressure  was 
developed  to  meet  trxlay’s  demand  for 
greater  control  accuracy. 

.\dditional  features  of  the  new  Spicnce 
Temperature  Control  System  include: 

•  200*F  wide  adjustable  temperature 
range 

•  Adjustable  speed  of  steam  pressure 
change 


•  Over  and  under  temperature  pro¬ 
tection 

•  Pressure  limit  control 

•  hast  response 

•  X'ery  low  air  consumption 

•  Field  reversible  for  heating  or  cooling 
The  Sf)cncc  Type  E.\T  Air  Control 

Temperature  System,  when  properly  in¬ 
stalled,  will  tame  wide  ranging,  fast 
changing  loads  of  instantaneous  heat¬ 
ers  and  modern  heat  exchangers.  The 
cascade  principle  plus  the  use  of  an 
extremely  fast  resfxmding  bi-metal  tem¬ 
perature  sensing  element  reduce  time 
lags  and  provide  control  stability. 

how  tho 

now  Sponco  tyttom  oporertost 

Quick  response  is  based  on  a  bi-metal 
temperature  sensing  element. 


Tempieraturc  pilot  continuously  reg¬ 
ulates  a  loading  air  pressure. 

Phis  loading  signal,  when  applied  to 
a  pressure  regulator  to  reflect  heater 
temperatures,  causes  it  to  adjust  the 
main  valve  as  changes  in  load  require. 

Sficnee  has  also  developed  a  new 
pressure  control  system  based  on  this 
same  cascade  principle.  This  system  has 
a  control  accuracy  of  Vi  psi  or  better 
from  positive  pressures  through  the 
vacuum  range  to  50"  Hg. 

For  complete  information  on  these 
new  air  controlled  temperature  and 
pressure  contiol  systems,  write  for 
your  copy  of  Bulletin  9. 

SPENCE  ENGINEERING  COMPANY,  INC. 

Walden^  New  York  ,, ,,, 
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Drive  Pins  Inc 


909  Franklin  St.,  N.  E.,  Washington,  D.  C 
DE  2-7795 

Subsidiary  of  Mo/co  Drilling  Machines  Inc 


According  to  thi*  manufactun*r.  all  heat»*rs  combine 
the  company’.s  anti-corro.sive  Nu-('lear  (rla-SH-fined 
tank.s,  Dow  arirnle  majrnesium  rods  for  double  protec¬ 
tion,  and  the  company’s  Heat-Belt  elements  for  fast, 
trrmble-frw  ser\’ice.  Elements  an*  replacwl  without 
disconnectinjr  or  di-sa-ssemblinj?  the  heater. 

More  Information?  Circle  Item  80  on  Inquiry  Card. 

<  Continued  on  poffe  1.30) 
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Hexible  Copper  Connectors 

Introduction  of  a  line  of  hydronic  connectors  and 
nipples  made  of  copper,  called  Form-A-Line,  is  an¬ 
nounced  by  Cobra  Metal  Hose,  Chicago,  III.  It  has  the 
flexibility  of  metal  ho.st*  plus  the  {>erformance  ability 
of  copiH*r,  the  conijiany  asserts,  and  can  be  formed  by 
hand  to  connect  radiators,  pi^H'S,  and  expjinsion  tanks. 


;  A  PIN  FOR 
EVERY  NEED.. 

"DRIVE  PINS"  ore  monu- 

loctured  exclusively  of 
I  chrome  moly  steel  under 
i  strict  specifications  ond 
^  rigid  controls  by  our  en- 
j  gmeering  department. 

f  Our  whole  orgonizotion 
!  with  its  years  of  "Know 
I  How"  is  constantly  alert 
j  to  new  developments  in 
I  the  industry. 

;  We,  therefore,  guoron- 
;  tee  that  our  "DRIVE 
I  PINS"  will  meet  any 
7  and  all  standards, 

^  for  the  wide  range  >  I 

'  of  industry  require-  I 

^  ntents,  os  attested 
'  by  the  Under- 
I  writers'  Laboro-  _ 

I  tories  and  Foe-  I 

j  tory  AAutuol  1^1 

I  approvols.  i  L_ 


V8‘  -] 


U.se  of  copis*r  as  the  ba.se  metal  for  the  new  line  was 
decided,  the  company  states,  as  a  r»*sult  of  extensive 
field  testinjr  conducted  in  ettofteratio^t  with  contractors 
and  whole.s;ilers  in  Chicago.  Albany,  Denver,  Minneapo¬ 
lis,  and  other  major  cities.  I)oth  iti  new  and  n*model- 
injr  in.stJillations.  The  contractors  are  said  to  report 
reductions  up  to  fiiKr  in  installation  time. 

More  Information?  Circle  Item  79  on  Inquiry  Card. 


Electric  Water  Heaters 

A  new  Bantam  line  of  electric  water  heaters,  in  Iwth 
round  and  .square  styles,  is  offenvl  by  Teter.  Inc., 
ChiwiKo,  III.  Sizes  are  .3,  6,  12.  and  IK  jral. 
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Purchasers  want  and  deserve  — assurance  of  satis¬ 
factory  equipment  performance. 

The  ARI  Seal  of  Certification  offers  you— and  your 
customers  — such  assurance.  The  Seal  appears  only  on 
equipment  that  meets  industry-approved  performance 
standards,  and  that  is  subject  to  a  grueling  test  con¬ 
ducted,  by  an  independent  laboratory.  Any  model 
failing  to  deliver  rated  capacity  must  be  brought  up  to 
standard  or  the  Seal  is  withdrawn. 


All  capacity  ratings  are  based  on  a  uniform  set  of 
standard  conditions— expressed  in  Btu  per  hour. 

The  51  leading  manufacturers  who  support  the  ARI 
program  are  helping  you  guarantee  customer  satis¬ 
faction.  Once  installed,  ARI-certified  equipment  will 
deliver  rated  cooling.  That  means  fewer  customer 
complaints,  fewer  service  calls,  less  repair  and  replace¬ 
ment  expense. 

How’s  that  for  a  guarantee? 


•“Unitary"  air-conditioners  included  in  this  program:  all  135,000  Btu  per  hour  (Btuh)  in  capacity,  not  including  r<»m 

packaged  air-conditioners,  single  units  or  two-piece  units  air-conditioners.  ARI  Standard  210-58  for  electrically-driven 

(called  "split"  systems),  designed  to  be  used  together,  up  to  equipment;  ARI  Standard  250-58  for  heat-powered  equipment. 

For  free  explanatory  booklet  and  Directory  of  participating 
manufacturers,  write  to:  Chief  Engineer,  E)cpt.  B-1103 

Air-Conditioning  and  Refrigeration  Institute 

1346  Connecticut  Avenue,  N.W.,  Washington,  D.C. 
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News  of  Equipment  and  Materials 


Synthetic  Plastic  Media  Filter 

Foamat  filter,  an  air  filter  employinjr  a  sinjfle  sheet 
of  synthetic  plastic  material,  is  added  to  its  line  by 
American  Air  Filter  Co.,  Inc.,  Louisville,  Ky. 


S{K>n)re-like  in  apjiearance.  Foiimat  breaks  an  air 
stream  into  little  jets  as  it  jw.s.ses  through  the  filter. 
Dust  and  dirt  cannot  follow  and  are  trapped  in 
quantities  by  the  cells.  De.siKne<l  as  a  permanent  filter. 
Foamat  will  not  pack,  settle,  .separate  or  develop  “thin” 
spots,  the  comjwny  states. 

Al.so,  accordintr  to  the  manufacturer,  it  completely 
eliminates  media  replacement  and  offers  greatly  re¬ 
duced  maintenance.  It  can  be  practically  and  success¬ 


fully  washed  with  a  standard  spray-head  hose  nozzle 
without  removiiiK  tht'  filter  from  the  filter  Ixink.  Where 
stubborn  process  dusts  are  encountert*d,  filters  may  be 
removed,  soaktHl  in  a  mild  determent,  rin.sed  with  cold 
water,  and  reset  in  place. 

F'ilter  media  is  pleated  into  a  holdiriK  frame  in  order 
to  present  the  greatest  |)ossible  area  for  dirt  storaRe. 
It  is  completely  inter-chanjreable  with  other  pleatetl- 
mwlia  filters  and  is  n*sistant  to  all  moi.sture  and  ver¬ 
min  and  is  chemically  treated  for  flame  resistance. 
More  Information?  Circle  Item  81  on  Inquiry  Card. 


Continuous  Imprint  on  Duct  Liners 

(iustin-Bacon  Manufacturing  ('o..  Kan.'Ui.s  City,  Mo., 
announces  that  henceforth  the  coatintrs  on  all  its  duct 
liners  will  carry  a  factory-appliisl  continumi.s-imprint 
that  shows  density  and  tyix*  of  coatin>r  at  a  jrlance.  On 
the  compjiiiy’s  new.  jrray-coattHl  duct  liner,  develo|»»*<l 
sjiecifically  to  mt*et  N.H.F.U.  rejrulaf ions,  the  Ham** 
spread  cla.ssification  ( le.ss  than  25)  al.so  will  U-  shown. 

Company  officials  .say  the  new  imprint  was  dt'sl^ned 
to  make  job  identification  and  ins|s*ction  t*asw*r.  For 
example,  contractors  can  readily  identify  the  duct 
liner’s  density  and  c<Kitin>f  in  the  shop  as  well  as  on 
the  job.  Sjiecifiers  ne«*<l  only  lrK>k  at  the  imprint  to 
ch»*ck  the  liner  when  the  finished  job  is  insisrted. 
More  Information?  Circle  item  82  on  Inquiry  Card. 


BELINC  RECOMMENDED  A  MODERN 


*  COMBUSTIO.NEER  Stoker  Installation 
Tyng.  S<’hooI,  I’eoria,  Illinois 

ConsultanUi: 

Belin^;  Eni^ineerinf;  Consultants 
Architects: 

I’hilli|is  and  Swaf'er  &  Assts  intcs 


Indianapolis,  Indiana 


STOKER* 


Factory  pre  wired 
panels 

Mechanical  draft 
control 

Fully  automatic 
sequence  system 


*  Simplicity  of 
Operations 

*  True  efficiency 

*  Burns  the  most 
economical  fuel 
available. 
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herever  highly  accurate  thermostatic 
control  is  vital,  you'll  find  Lawler  Type 
“S"  Temperature  Regulators  at  work. 

Advanced  engineering  design  .  .  .  skillful 
manufacturing  have  been  Lawler’s  trade¬ 
mark  for  the  greater  part  of  a  half  century 
of  solving  thermostatic  control  problems. 

The  Type  “S”  features  a  highly  sensitive 
liquid  filled  thermostatic  element  for  in¬ 
stant  activation  .  .  .  stainless  steel  sliding 
parts  for  long-lived  friction  resistant 
operation. 

WHEN  PRECISION  PERFORMANCE 
COl  NTS  LOOK  TO  LAWLER  FIRST! 


LAWLER  ALTOMATIC  CONTROLS.  INC. 
MT.  VERNON  NEW  YORK 

13 


ON  LAWLER 
TYPE  "S” 
TEMPERATURE 
REGULATORS! 
LOOK  AT  THE 
TEST!  LAWLER 
PINPOINTS  CON¬ 
STANT  THERMO¬ 
STATIC  CONTROL! 


DIRECT  ACTING— protects 
against  overheating  ...  a 
rise  in  temperature  closes  the 
valve. 

REVERSE  ACTING  — for  cool¬ 
ing  systems  and  recirculating 
lines.  Rising  temperature 
opens  valve  .  .  .  drop  in 
temperature  causes  valve  to 
close. 

THREE  WAY — mixes  hot  and 
cold  liquids. 
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News  of  Equipment  and  Materials 


High-Output  Axial  Fans 

Series  N  axial  fans  are  said  to  be  desijrned  by  Air 
Impeller  Piv..  The  Torrinpton  Mfpr.  Co..  Torrinjrton. 
Conn.,  for  efficient,  hijjh-output  operation  over  an  un¬ 
usually  wide  ranpe  of  both  free-air  and  pre.ssure 
applications. 

Performance  of  the  .series  is  equal  or  superior  to  the 
company’s  existing  E,  P  and  S  models  and  as  a  stand¬ 
ardized  desijrn  will  ultimately  replace  all  the.se  three 


t>’pes  in  new  air-movinsr  equipment,  the  comi>any 
states.  While  the  E.  P  and  S  models  will  be  available  to 
pre.sent  users,  higher  volume  production  of  the  versa¬ 


tile  N  .series  fans  is  exjiected  to  i)ermit  faster  delivery, 
tighter  quality  control  and  equal  or  lower  prices. 

Series  N  is  now  available  in  diameters  of  8,  10,  12, 
14,  16,  18  and  20  inches.  Improved  blade  design  allows 
an  N  fan  of  the  .same  diameter  but  smaller  axial  depth 
(lower  pitch  anirle)  to  deliver  alxiut  the  .same  air  out¬ 
put  as  any  of  the  three  other  fan  tyiies.  Noi.se  and 
vibration  characteristics  are  rejiorted  to  have  lH*en 
better  than  with  the  other  series. 

More  Information?  Circle  Item  83  on  Inquiry  Card. 


Ductless  Electronic  Hood 

An  electronically  o|H*rate<l  ductless  hornl  for  remov- 
intr  smoke,  irrea.sy  fumes,  cooking  o<lors,  du.st  and  pol¬ 
len  is  announci'd  by  Power\ent.  a  division  of  Pro»rn*ss 
Mf)f.  Co.,  Philadelphia.  Pa. 

Air  is  drawn  throuirh  the  hrxxl  by  a  blower.  Smoke 
and  fume  juirticles  are  Kiven  an  eUftrical  chartre,  then 
ftxl  to  an  elect  rically-charjrwl  colU‘ctor  plate  of  opjxisite 
ixilarity  to  which  they  adhere.  The  now-pure  air  is 
blown  back  into  the  kitchen. 

Hood  is  simply  and  easily  affixed  to  the  wall  alwve 
a  ranjre.  It  oix*rates  on  110-volt  current. 

There  are  no  filters  that  ne<Hl  replacement.  Colh'c- 
tor  plate  is  easily  remove<l  for  cleaninir. 

More  Information?  Circle  Item  84  on  Inquiry  Card. 


RgMR 


UNIFORM  FILTERING  EFFICIENCY 


PULL 

DOWN 

FILTERS 


OVER  THE  ACTIVE  LENGTH  OF  MEDIA 


TYPE  ‘DS' 


Continuous  blanket...  no  motors ...  easy  to  install...  simple  to  service 

Engineered  to  assure  high  dust  holding  capacity,  AGITAIR  Type  DS  Pull-Down  filters  provide 
uniform  filtering  efficiency  over  the  active  length  of  the  media  with  a  savings  in  installation 
and  maintenance  costs.  Available  in  a  variety  of  sizes  and  capacities  to  meet  your  air  filtra¬ 
tion  requirements. 

Write  for  Technical  Catalog  DS-lOO 


ALSO...  AGITAIR  PANEL  FILTERS 


HIGH  VELOCITY 

TYPE  "FM" 

Permanent,  cleanable  all 
metal  construction.  Large 
dust  holding  capacity  and  low 
resistance.  Recommended  ve¬ 
locity  533  fpm.  Made  in  1”, 
2",  4**  thickness.  Catalog 
available. 


LOW  VELOCITY 

TYPE  "AP" 

Permanent,  cleanable  all 
metal  construction.  Effective 
filtration  —  low  resistance. 
Recommended  velocity  350 
fpm.  Made  in  1',  2”,  4”  thick¬ 
ness.  Catalog  available. 


and  GREASE  FILTERS  for  kitchen  canopies 


AIR  DEVICES  INC.  •  iss  MADISON  AVE.  #  new  YORK  16,  N.  V. 

BEHER  PRODUCTS  FOR— AIR  DISTRIBUTION  •  AIR  CLEANING  •  AIR  EXHAUST 
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Tk«  ilop  Kf*w  in  (H«  Mctionol  vi«w 
b«le«  proWdni  Mt«  ortfic*  odivttmnnt. 
Simply  do**  lh«  voKr*.  r*mo««  lh« 
kondl*-»cr«w  and  intart  tcrawdriva 
in  Mm  opan  itam  to  anpog*  tiot  in 
(lop  tttmm.  Twm  Mm  (lop  (craw  oi  I 
down  OI  it  will  go.  Timn  bock  il  oH 
lo  Mm  roqwirod  orifico  oponing 

In  o  doom  (ydom,  bock  dop  (cro<r 
ono  Iwm  lor  oocli  1 0  (q.  H.  of  diroct 
rodiolion.  In  o  bol  wotor  (ydom, 
a(  mony  fvrnr  a(  indicotod  by  fto« 
roqoironmnH  of  lydom,  oilfmr 
procokwiolod  or  clmckod  by  dovk 
for  dolormining  flow. 

Nolo  Ibol  voKro  i(  non-ri(ing  doi 
lypo  and  con  only  bo  oponod  lo 
podlion  pormillod  by  dop  (crow 
mlling.  frovHion  i(  modo  for  molir 
Mm  odi«dmonl  lompor-proof  oflor 
mlling  orifico. 


Slroighlwoy 


Marsh  Presents 

A  Superior 
Adjustable  Orifice 
Valve 


Here  is  the  answer  to  easy,  highly  efficient  balancing  of  both 
steam  and  hot  water  systems... a  radiator  valve  in  which  you 
can  accurately  adjust  orifice  opening  with  the  twist  of  a 
screwdriver;  without  shutting  down  the  system;  without 
breaking  the  union  connection. 

A  stop  screw  in  the  valve  stem,  as  illustrated  here,  enables 
you  to  set  the  modulating  cone  for  any  required  flow:  on 
steam,  from  10  to  100  sq.  ft.  E.D.R.;  on  hot  water,  to  any 
indicated  flow  at  any  given  pressure. 

Read  opposite  how  simply  and  effectively  the  flow  is 
adjusted.  Once  the  opening  is  set,  the  special  taper  of  the 
modulating  cone  assures  the  correct  flow  of  steam  or  water 
through  the  orifice  at  any  opening.  In  other  words,  the  flow 
curve  through  the  valve  at  any  given  pressure  is  a  straight 
line  throughout  the  full  range  of  valve  opening.  Since  the 
adjustment  only  limits  the  amount  of  opening,  shut-off  is 
positive  at  any  adjustment  without  disrupting  orifice  setting. 

A  new  valve 

with  time^tried  Marsh  design 

This  feature  is  all  the  more  significant  because  it  is 
found  in  a  valve  that  incorporates  the  truly  pack- 
less,  metal-to-metal  seal  construction  so  highly  re¬ 
spected  in  the  Msursh  R-lOO  series  and  now  brought 
to  still  higher  standards. 

The  new  adjustable  R-105  series  is  available  in 
-  2**  54*  1*  sizes;  angle,  straightway,  and  cor¬ 

ner  patterns.  Ask  for  special  bulletin. 

MARSH  INSTRUMENT  CO.,  Skokie,  Illinois 

Division  of  Colorado  Oil  &  Gas  Corporation,  Dept.  U 

Marsh  Insirumtnt  &  Volvo  Co.,  (Canada)  Lid.,  8407  103rd  Sf., 
Edmonton,  Alborlo,  Canada;  Houston  Branch  Plant,  1121  Rolhwoll 
Si.,  Soct.  1  5,  Houston,  Toxos. 


Comor  — oMhor 
right  or  loft  hand 


AIR  CONDITIONING,  HiATING  AND  VENTILATING.  NOVEMRER.  1940 


BRIEFLY  STATED  NEWS  ITEMS 


WITH  THE  ENGINEERS 

Martin  A.  Haber  has  joined  the 
firm  of  Raymond  J.  Rice— Engi¬ 
neers,  101  Park  Ave.,  New  York  17, 
N.  Y.,  as  an  Associate.  For  the  past 
nine  years  Mr.  Haber  has  been  em¬ 
ployed  by  Voorhees,  Walker,  Smith, 
Smith  and  Haines.  During  this  time 
he  ser\ed  as  mechanical  project  en¬ 
gineer  on  large  commercial,  indus¬ 
trial  and  institutional  projects  .  .  . 

Alden  P.  Taber  has  been  elected 
a  vice-president  of  The  Babcock  & 
Wilcox  Company  and  placed  in 
charge  of  its  Re.search  and  Develop¬ 
ment  division.  Since  joining  the 
company  in  June  of  1959,  Mr.  Taber 
has  been  a  member  of  the  pres¬ 
ident’s  staff,  coordinating  and  di¬ 
recting  re.search  and  development 
activities.  He  will  make  his  head¬ 
quarters  at  the  BAlW  Re.search 
Center  in  Alliance,  Ohio,  and  will 
al.so  maintain  an  office  at  the  com¬ 
pany’s  New  York  headquarters. 
Continuing  as  director  of  re.search 
at  the  Re.search  Center  is  Paul  R. 
Grossman,  who  will  ref)ort  to 
Mr.  Taber  . . . 


H.  E.  Bovay,  Jr.,  jKirtner  of 
H.  E.  Bovay,  Jr.,  Consulting 
E.NGINEERS,  announces  that  George 
C.  Love  has  been  transferred  from 
Houston  to  the  firm’s  Richland. 
Wash.,  oflice,  replacing  Robert  O. 
Grimes  as  chief  engineer.  R.  O. 
Grimes  now  a.ssumes  his  former 
IK)sition  as  a.ssociate  of  the  Bovay 
Houston  organization,  and  has  re¬ 
sumed  his  duties  as  senior  project 
engineer.  He  will  al.so  .serve  as 
assistant  projects  manager  to 
Charles  A.  I.awler,  jKjrtner.  Mr. 
Ix>ve  recently  completed  an  a.ssigri- 
ment  in  charge  of  a  project  for 
Bovay  at  the  Caribe  Nitrogen  Cor¬ 
poration  plant  of  Grace  Chemical 
Corporation  at  Guanica,  Porto  Rico. 
Prior  to  that  a.ssignment,  he  served 
as  resident  engineer  on  a  moderni¬ 
zation  project  for  Gillies  Bros.  & 
Co.,  Ltd.,  in  Braeside,  Ontario,  one 
of  the  largest  lumt>er  mills  in  Eas¬ 
tern  Canada . . . 

Edwin  Bcx’k  has  joined  (iRKKN 
ASSCK'IaTKsJ,  Consulting  Engineers, 
Baltimore,  Md.,  as  chief  mechanical- 
electrical  engineer . . . 


YOU  SAVE  MORE  WITH 

FLCXRUST’HOSC 


Thousands  of  successful  in¬ 
stallations  prove  that  use  of 
Flexaust  hose  and  Portovent 
retractable  duct  with  metal 
duct  systems  lower  installation 
costs  —  but  there  are  other  im¬ 
portant  advantages 
Eictplionol  obratien  ratitloncs 
Corrosion  rosislonco 
Noiso  absorption 
Durability  wndor  hoavy  floxing 
Provision  for  expansion  and 
contraction 

Easy  relocation  of  hoods 
and  machines 

Made  of  high  quality  neoprene 
coated  fabrics  VA  to  36”  i.d. 

Write  today  for  full  details 

Diitributori  in  ail  principal  eitiea 

THE  FLEXAUST  CO. 

DEPT.  HV-II  100  PARK  AVE. 
NEW  YORK  17,  N.  Y. 


Dr.  Philip  .Anderson  ha.s  been 
elected  vice  pre.sident  in  charge  of 
re.search  and  development  for 
.Arkia  Air  Conditioning  Corp., 
at  it.s  .Evan.sville,  Ind.,  plant. 
Dr.  Ander.son  ha.s  been  .serving  a.s 
chief  engineer  for  Arkla  in  it.s 
re.search  and  development  program 
.since  rejoining  the  firm  a  year  ago. 
He  .succts'd.s  R.  K.  E.skew,  who  ha.s 
re.sigiusl  to  accept  employment  el.se- 
where  in  the  indu.stry.  Dr.  Ander¬ 
.son  i.s  widely  known  in  the  field  of 
ga.s  air  conditioning  development 
and  engineering,  having  .served  in 
variou.s  ca[>ai’itie.s  with  Servel,  Inc., 
in  Evan.sville,  from  193tj  through 
195t>,  and  i.s  credited  with  nearly  a 
score  of  patent.s  which  have  con¬ 
tributed  to  the  improvement  and 
development  of  ga.s  refrigeration 
and  year-round  air  conditioning  .  .  . 

.Apjiointment  of  Henri  Soumerai 
a.s  director  of  re.search  and  develop¬ 
ment  for  it.s  air  conditioning,  re¬ 
frigeration.  heating  and  heat  trans¬ 
fer  prixlucts  is  announced  by  DUN- 
iia.m-Busii.  Int.,  West  Hartford. 
Conn.  .Mr.  Soumerai  was  formerly 
a.s.sociated  with  the  Air  Condition¬ 
ing  and  Refrigeration  Division  of 
Worthington  Cori».  in  this  country; 
and  with  Therma  .A.  G.,  Shawanden. 
Glarus,  Switzerland.  He  is  well 
known  for  his  work  in  compre.s.sor 
deveUipment  and  heat  transfer 
fields  .  .  . 

Carl  .A.  .Marshall,  formerly  vice 
president-.sales  for  Warner  Collier¬ 
ies  Co.,  Mammoth,  W.  Va..  has 
joined  the  engineering  staff  of  Air 
Pollution  Control  Division  of  Na¬ 
tional  Co\L  .A.ssociatio.n.  Wash¬ 
ington,  D.  C.  Mr.  Marshall  will  tn*- 
come  field  engiru*<*r  for  the  eastern 
district  with  temiorary  headquar¬ 
ters  in  Bridgewater.  Conn.  He  suc- 
(•*sh1s  Gisirge  W.  Bi>eii.  who  has 
resigned  .  .  . 

('i.eavi:r-Br<h)K.s  ('ompany,  orig¬ 
inator  and  leading  manufacturer  of 
packagini  boilers  and  a  leader  in 
the  sea  wati-r  conversion  field,  has 
announc«*<l  the  con.solidation  of  all 
re.search  and  development  activities 
into  a  newly  formed  .swtion  under 

I Cnntintu d  on  puqr  136) 
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Add  high  efficiency  firing 


9riihoui  boiler  alteration 


Factory  enginoering  replaces  local  "cut  and  try*'  firebox  design 


Ihc  Iron  I  ircman  AirRing*  duul-fucl 
burner  (shown  in  the  high  school  heating 
plant  abine)  is  a  complete  factors  built 
package  that  is  simply  btiltcd  to  the  boiler 
front. 

The  package  includes  both  primary  and 
secondary  air  systems,  combustion  safety 
controls,  ignition  and  fuel  systems  for 
either  one  or  two  fuels,  and  factory  en¬ 


gineered  refractory  combustion  throat. 

This  compact  unit  not  only  reduces 
on-the-site  construction,  but  achieves  su¬ 
perior  performance  by  supplementing 
local  craftsmanship  with  experienced 
application  engineering.  Complete  com¬ 
bustion  is  accomplished  without  flixxling 
the  firebox  with  excess  air. 


Thio  cutaway  vliown  how  oil.  gas  and  air 
arc  introduced  into  the  combustion  cham¬ 
ber  through  a  single  firing  port.  No 
checkeied  floor,  firing  arch  or  boiler  pit. 
Flame  is  generated  within  a  cone  of  air — 
no  inefficient  infusion  of  underfloor  air. 


Mail  coupon  for  full  information  and  specifications. 


1  1 

l=iOIM 

Rl  REIVIAIM 

HEATING  AND  AIR  CONDITIONING 
AIRCRAFT  COMPONENTS  AND  EQUIPMENT 
MISSILE  AND  AIRPLANE  GYROSCOPES 
ELECTRONIC  EQUIPMENT 
CONTROL  INSTRUMENTS 


Iron  Fireman  Mfi.  Co..  t(NI  lOoih  St..  (Jrerland  II.  Ohio 
(In  ('snada.  JtO  %  ard  Si.,  Tornnio) 

t*ira*r  ^rnd  r«ifn|»lrlr  (rthnu'al  drM'ri|«(ion  and  niiri'ihc-atnina  on  Iron  Kirraian 
.AirHini;  bring. 


Name 

Firm 

AtMrr 
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CERAMIC-COA 
LOUVERS  LICK  " 


ERd 

HazordottS 

Mointenance  Problems 
in  World's  Largest 
Coke  and  By-Products 
Plant 


B«rt  MUmcvmiI  CanlfciwMn  RMa* 
Vantilat^ra  Mirf  toH 
•f  Cf  lic-CaaHJ  SimI  inttalM 
in  Ml*  B»il«r  H«<(M  wtd  Wa*«r 
Tf  twwt  KwiMiiif*  •!  Unil«4 
St«*l  CTywtl— '» 
CIcirtan  Plant 


t(«Ma«  ■!••#*•■{  art  lH(UII«a  »d  tk« 
Hama.  Itr  at  Bart  Caatinaaat 
Maaaaaat  Vaatllatar*  atm  tka  Walar 
Traataaat  Plart  la  tkla  ak^. 


4,2M  ta.  tt.  at  Bart  Akiattakla  Laaaara 
aatf  €35  ta.  tt.  at  Bart  Fltatf  Laaaart  arc 
la  tka  lattallatlaa.  Illattrataa  it  a  i 
M'  FUaa  Laaaar  la  tka  traatlaraiar  Raom 
Brail. 


Coke  areas  have  probably  the  greatest  roof 
and  ventilator  replacement  in  steel  mills.  At 
the  United  States  Steel  Corporation's 
Clairton  Works,  the  Boiler  House  and  Water 
Treatment  Plant,  because  of  prevailing  winds, 
are  subjected  almost  constantly  to  quencher 
falUout. 

Tests  show  that  V-Corr  ceramic-coated  sheets 
are  fully  resistant  to  emission  acids,  rust  and 
salt.  The  Burt  ventilators  and  louvers,  of 
ceramic-coated  steel  and  stainless  steel,  as¬ 
sure  long,  trouble-free  operation  under 
probably  the  most  highly  corrosive  condi¬ 
tions  in  the  country. 

There  is  a  particular  type  and  size  of  Burt 
Ventilator  and  Burt  Louver  to  solve  your 
ventilating  problems  too.  Send  for  the  Burt 
Data  Book  now  for  your  present  or  future 
needs. 


/n  FREE 


Writk  for  Burt  Data  Boot  SPV.IOI-l-40 

It  Fuppliat  quick  data  on  Burt'i 

complata  tin#  of  modarn  Roof  Vantilatort. 


FAR  rUAflTI  IEIflLATIRt«lOUIERt«SIEET  METAL  tPECIAlTIEI 

BuTT 


The 


AAanufocturing  Company 


49  E.  South  St.  Akron  11,  Ohio 


MIMilt  Alt  MOVINft  A  CONOITIONINa  ASSOCIATION,  INC. 


Briefly  Stated 


<  Continued  from  page 

the  direction  of  Ku.s.stdl  Fi(>korn. 

The  new  R/I)  de|>artment  will  be 
located  at  the  Cleaver-Brooks  plant 
in  Wauke.sha,  Wis.,  and  will  be  re- 
8()on.sible  for  all  development  work 
for  the  Firetulte,  Sprinjrfield  Water- 
tube.  and  S|>ecial  Products  division.^ 
of  the  comi>any. 


BURGEONING  BUSINESS 

()lH‘ninjf  of  sales  offict*s  in  San 
Franci.Hco  is  announced  by  Farr 
('OMI'ANY,  Ix>s  Anjreles,  Calif.  At 
the  same  time,  h'arr  ap[K>inted 
Kenneth  DeKaun  as  San  Francisco 
district  sales  manaRer.  tie  had  b(*en 
the  company’s  district  manaRer  in 
New  York.  He  will  now  be  respon¬ 
sible  for  .sales  and  enRineerinR 
coun.sel  for  Farr  customers  throuRh- 
out  Northern  California.  ,  . 

Heat  Rk:rovKRY  Corp.,  671  .\It. 
Prospect  Avenue,  Newark  4,  N.  J., 
formed  to  market  a  heat  exchanRer 
desiRned  to  n*cover  heat  from  con¬ 
taminated  exhau.st  air.  or  cool  in- 
comiiiR  air  for  air  conditioner!  or 
refriRerated  space,  is  headrsl  by 
H.  H.  PaltridRe,  pn*sid»*nt  and  by 
Walter  Kempf,  vice-pn*sident,  and 
Daniel  .Moretti,  treasurer.  Sales  of 
the  Rotar>’-X-ChanRer  will  lie  un¬ 
der  the  direction  of  Mr.  Walter 
Kemjif,  as  .sales  manaRer. 

A  new  36  acre  tract  of  land  has 
lieeii  acquired  and  a  new  branch  fac¬ 
tory  will  be  built  in  V'i.salia,  Cal., 
by  .McQi’AY,  Inc.  The  ('ompany, 
which  maintains  its  h(>adquarters 
in  Minnea[>olis.  pre.sently  manu¬ 
factures  air  conditioninR,  heatinR, 
refriReration,  and  ice  makinR  equip¬ 
ment  in  two  plants  at  Faribault, 
Minn.,  and  Grenada,  Mi.ss.  .  .  . 

Wagner  Electric  Corporation, 
St.  Ixiuis,  Mo.,  announces  that  prod¬ 
uction  of  standard  fractional  horse¬ 
power  motors  has  started  at  its  new 
manufacturinR  plant  at  Brinkley, 
Ark.  The  modern  one  story,  90,000- 
.sq  ft  buildinR  was  desiRned  for  a 
continuous-flow  layout  of  machine.s, 
a.s.sembly  lines  and  te.stinR  equip¬ 
ment,  to  enable  the  company  to  in- 

f Continued  on  page  13S) 
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Dedicated  to  Longevity 

BOTH  THE  H08PITAI _ AND  ITS  STEEL  PIPE 


Name: 

The  new  Sinai  Hospital 

Name 

Location : 

Baltimore,  Md. 

lAXMtion 

Dedication : 

September  20,  1959 

Quantity 

Capacity: 

483  beds 

Sizes 

Floor  Area: 

600,991  sq  ft 

Cost: 

$20,000,000 

Cost 

Bethlehem  general-purpose  steel  pipe 
Plumbing  and  heating  lines 
300  tons 

2  through  4  in.  continuous  buttweld  pipe 
5  through  16  in.  electric  resistance-weld  pipe 
Lowest  of  all  piping  materials 


Steel  Pipe  is  First  Choice 

FOR  LASTING  STRENGTH. . . 

ECONOMY. . .  WORKABIUTY 

Insist  On  Steel  Pipe  Made  in  USA 

BETHLEHEM  STEEL  COMPANY,  BETHLEHEM,  PA. 

Export  SaUx:  HoMtKtm  Strrl  Export  Corporation 

BETHLEHEM  STEEL 


AIR  CONDIHONINS,  HIAHNS  AND  VINTtLATINS.  NOVIMtIR.  1t40 
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Briefly  Stated 


(Continued  from  page  1S6) 

crease  production  to  meet  the  grow¬ 
ing  demand  for  its  small  motors  . .  . 

York  Dinision  of  Borg-Warner 
Corporation  announced  the  start 
of  construction  on  a  second  “Sound 
Laboratory”  at  its  Grantley  Fload 
plant  in  York.  The  building  will  be 
of  reinforced  concrete,  including 
even  the  roof.  Acou.stical  insulation 
and  acoustically  treated  doors  are 


designed  to  keep  all  outside  noises 
from  the  “hush”  chamber  so  that 
sounds  from  equipment  being  tested 
under  actual  operating  conditions 
can  be  accurately  measured  and 
analyzed.  The  present  .sound  lab¬ 
oratory.  put  into  operation  early 
this  year,  is  designed  with  “hard” 
walls  .so  that  .sound  will  actually 
reverberate  and  be  amplified  . . . 

Foundation  con.struction  is  under¬ 
way  for  an  84.000-.sq  ft  TranE 


CO.MPANY  plant  at  Kearns.  Utah, 
a  suburb  of  Salt  I^ake  City.  The 
$1.5  million  plant  is  Indrig  con¬ 
st  ructe<l  to  better  .serve  the  com¬ 
pany’s  western  market.  At  the 
plant,  slated  for  completion  Feb¬ 
ruary  1.  1901,  the  company  will 
manufacture  air  conditioners,  heat¬ 
ing  units,  fan.s.  ventilating  equip¬ 
ment.  and  heat  transfer  coils;  and 
al.so  do  (Mirtial  fabricatioti  and  final 
a.s.sembly  of  refrigeration  compre.s- 
sors  use'd  in  big  building  air  con¬ 
ditioning  systems  . . . 

Formation  of  (]ia)Hal  Air  ('on- 
DITIONING  ('ORPORATION  as  a  wholly 
owned  subsidiary  of  Tt'CK-.XiRE 
Furnace  Company  ha.s  b<*en  an¬ 
nounced.  Global  will  take  over  all 
the  manufacturing  and  .sales  func¬ 
tion  for  air-conditioning  «*quipment 
and  comisments  formerly  handled 
by  Tuck-Aire.  Tuck-Aire  will  con¬ 
tinue  to  handle  manufacturing  and 
.sales  of  heating  equipment  and  com¬ 
ponents.  Di.stribution  and  .sales  or¬ 
ganization  continue  the  siime  as 
established  by  the  jMirent  company. 
However,  all  orders  and  other  cor- 
resjiondence,  effective  October  1, 
19fiO,  should  la*  address«*d  to  (Global 
regarding  air-conditioning:  to 
Tuck-Aire  concerning  heating. 
Present  management  group  of  the 
fiarent  company  will  function  in  a 
similar  capacity  for  (Hobal.  Head¬ 
quarters  for  l)oth  groups  remain 
in  San  F'rancisco,  Calif.  .  .  . 

A  major  sales  and  engineering 
realignment  for  the  F'iretube  Divi¬ 
sion  of  Ci.f;kver- Brooks  Company 
Milwauk»*e,  Wis.,  was  announced. 
All  Firetula*  boiler  .sales  are  now 
consolidated,  with  W.  F.  Zunker, 
namisi  sales  manager.  John  J.  Nash 
is  appointed  assistant  .sales  man¬ 
ager.  In  the  pa.st,  .sales  were  divided 
into  indu.strial  and  commercial  .sec¬ 
tions.  At  the  .same  time,  a  new  de¬ 
partment  calhsl  Sales-Kngineering, 
headesi  by  Paul  Buday  was  formed. 
Function  of  the  Sales-Engineering 
department  will  be  to  follow  each 
order  through  production,  instal¬ 
lation  and  .service  .  .  . 

Frick  (’ompany,  WayneslKiro. 
Pa.,  announces  the  inauguration  of 

(Continued  on  jutge  110) 


FORCED  DRAFT-REGISTER  TYPE 
PACKAGED  BURNER  SYSTEM 

FULLY  ALTOMATIC  OR  SEMI-AUTOMATIC  .  .  .  this  high  cfficicncy 

system  is  manufactured  in  a  wide  variety  of  sizes  and  models, 
arranged  for  firing  steam  boilers  and  high  temperature  hot 
water  generators  of  all  types  up  to  the  equivalent  of  100,000 
lbs.  of  steam  per  hour.  Available  with  axial  flow  blowers  or 
centrifugal  blowers  fitted  with  electric  motor  or  steam  turbine 
drive  as  required. 

“SAV-PAC”  is  built  for  trouble-free  performance,  extra 
economy  using  all  grades  of  fuel  oils,  gaseous  fuels  or  com¬ 
binations  of  both.  Self-contained  unit  includes  register-type 
burner,  forced  draft  fan,  air-fuel  controls,  wiring  and  piping 
in  separate  enclosed  panels,  mounted  complete. 

Also  available  todd  roto-pac  fully  automatic  forced  draft 
rotary  burner  systems. 

Write  for  complete  details  and  specifications 

SHIPYARDS  CORPORATION 

m\wm0Wm  PRODUCTS  DIVISION 

Sales  and  Sorvica  Departments:  Columbia  and  Halleck  Sts.,  Brooklyn  31,  N.  Y. 
Plant,  Sales  and  Service:  P.  O.  Box  9666,  Houston,  Texas 
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Solid  Mtmont  ttom 
which  inturM  linoor  flow 


For  positive  control 

in  balancing  hot  water  systems,  use 

SARCO  SOLID 
SEGMENT  STEM 
BALANCING  FITTINGS 

Sarco  Balancing  Fitting!  with  solid  segment  stems  give  you  3  big 
adxantages.  First,  yoti  get  linear  flow.  Equal  openings  give  you 
e\en  throttling  action  that  can  save  you  hours  in  balancing  systems. 

Secortd,  there’s  no  obstruction  to  flow  in  the  full  open  position. 
'That  means  very  little  pressure  drop  through  the  fitting.  Third, 
only  Sarco  Balancing  F'ittings  are  suitable  for  200  psi  water  pressure. 

Sarco  Balancing  Fittings  are  available  in  both  thread  and  sweat 
t>pe,  all  patterns.  Write  for  Bulletin  221>B.  S923-F 

SARCOTHERM 

635  Madison  AvanvM.  New  York  22.  N.  Y. 


Every  Home 
is  a  prospect 
for  a  low-cost 

Health-Air 


Here's  Your  Chance  to  Get  Into  a  Huge 
Rich  Market  Ahead  of  Competition! 


Now,  for  the  first  time,  you  can  sell 
and  install  a  really  practical  electronic 
air  cleaner  at  a  high  volume  price. 
Health'Air  has  no  peer  in  the  field 
today.  A  3-stage  unit  (mechanical  filter 
for  large  particles,  electrostatic  filter 
for  fine  particles  and  charcoal  filter 
for  smells,  gases,  smoke,  etc.)  which 
can  be  installed  in  the  return  side 
of  a  furnace  or  air  conditioner  for 
heating  or  cooling  before  recirculation. 
Every  household  is  a  prospect. 

Saves  on  heating  bills,  keeps  air  in 
homes  clean  and  pure.  Wonderful 
relief  for  hay-fever  or  allergy  sufferers. 

Write  today  for  all  the  facts» 


ri«w 

BTId 


CORPORATION 

ELECTRONIC  DIVISION /kacine,  Wisconsin 


AIR  CONDITIONING.  HEATING  AND  VENTILATING.  NOVEMRER.  1960 
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Briefly  Stated 


(Continued  from  page  1S8( 

a  nation-wide  regional  sales  pro¬ 
gram  that  will  decentralize  sales 
and  sen  ice  responsibility.  Through 
five  newly  e.stablished  regional  sales 
offices.  comp;iny  support  and  closer 
cooperation  with  branch  managers 
and  distributors  will  be  assured. 
David  J.  Wood,  formerly  manager 
of  market  planning,  has  been  ap- 
{winted  national  .sales  manager. 
George  C.  Briley  is  named  man¬ 


ager  of  field  .sales  and  .service, 
David  E.  Eddy  is  named  manager 
of  technical  services,  and  Warren 
L.  Bain  is  named  manager  of  .sales 
admini.stration.  A.ssignments  of 
sales  management  inrsonnel  to  re¬ 
gional  areas  are:  John  T.  Sanders, 
manager  of  the  Southern  Region 
with  headquarters  in  Houston, 
Texas;  Robert  C.  Robertson,  man¬ 
ager  of  the  Central  Region  with 
headquarters  in  Chicago,  Ill.;  R.  H. 
Dy.son,  manager  of  the  Northeas¬ 


tern  Region  with  headquarters  at 
New  York;  and  Alan  J.  Vander- 
made,  manager  of  the  Western  Re¬ 
gion  w'ith  headquarters  in 
Palo  Alto,  Cat.  .  .  . 

Announced  by  Apextro  Prodi’CTS 
Co.,  Ixm  Angele.s,  Calif.,  dewigner- 
manufacturer  of  radiant  heating 
equipment,  is  the  neu's  of  a  major 
expansion  of  the  company  to  a  sec¬ 
ond  location,  to  be  designate*! 
Apextro  Plant  No.  2.  The  new  facil¬ 
ity,  in  the  heart  of  Indu.strial  Los 
Angeles,  is  in  proximity  to  Aj)ex- 
tro’s  main-office  and  plant  facility. 
The  .second  structure  will  afford  the 
I.«s  Angeles-based  national  manu¬ 
facturer  an  additional  2,000  sq  ft  of 
space  for  expansion  of  warehousing 
and  shipping  opterations  .  .  . 

Completion  of  a  multi-million 
dollar  Technical  Re.search  Center 
located  in  Granville,  Ohio,  was  an¬ 
nounced  by  OWF.NS-CORNING  Fiber- 
GLAS  Company.  Facilities  consist¬ 
ing  of  several  main  buildings  hous¬ 
ing  laboratories  for  glass,  chemical, 
physical,  mechanical  and  metal¬ 
lurgical  research,  reinforced  plastic 
development,  product  testing,  acous¬ 
tical  re.search,  and  a  pioneering  lab¬ 
oratory  devoted  to  advance  studies 
on  new  products  and  proces.ses  oc¬ 
cupy  the  154-acre  tract  of  farm 
country.  A  .staff  of  more  than  250 
of  the  nation's  top  scientists,  en¬ 
gineers,  and  technicians  form  a  re¬ 
.search  team  of  outstanding  caliber 
under  Dr.  Augu.st  C.  Siefert,  direc¬ 
tor  or  re.search,  and  Dr.  Games 
Slay  ter,  vice-president-res<*arch. 


NEW  REPRESENTATIVES 

Haverstick  &.  Company,  Inc., 
Rochester,  N.  Y.,  has  been  apt)ointed 
wholesale  di.stributor  for  direct- 
fired  heating  equipment  produced 
by  Rez.nor  Manufactitring  Com¬ 
pany,  Mercer,  Pa.  Haver.stick  will 
handle  Reznor’s  entire  line  of  unit 
heaters,  duct  furnace.s,  and  pack¬ 
aged  blowers.  In  addition  to  serving 
the  Rochester  trading  area  through 
its  headquarters  offices,  it  also 
serves  the  Niagara  FalLs  and 
Ithaca  trading  areas  through 
branch  offices  in  those  cities  .  .  , 

(^Continued  on  page 


PACKLESS 

PACKLESS 

PACKLESS 

PACKLESS 

PACKLESS 

PACKLESS 


^ACNLtSS  SCAt 
sittvt  «■  fMt  NrfaiM) 

brxlttt  bonntt  »nd  tUm. 
PKkinc 

Th«  hiftitr  tht  prttMrt. 
tiM  tht  Mtll 


ZONVALVE 


the  zone  control  valve  constructed  to  last! 


Engineers  and  heating  men  know— it’s 
construction  that  tells  the  story! 
Zonvalve’s  packless  design  ( Hypalon 
siteve  and  teflon-coated  stem)  means 
no  friction— no  wear— no  adjustments. 
Zonvalve  cant  leak! 

A  heavy-duty  motor  powers  Zonvalve. 
Pinion,  spur  gear  and  cam  assembly 
relieves  motor  strain,  guarantees  long 
operating  life. 

Zonvalve’s  globe-type  construction  in¬ 
sures  loo'll  shut-off,  providing  posi¬ 
tive  temperature  control  with  no  heat 
waste  through  "seepage.” 

Thote  are  the  unique  construction  fea¬ 
tures  behind  Zonvalve's  5-year  u;rittcn 
unconditional  guarantee. 


Zonvalve  is  easy  to  install,  and  operates 
with  equal  efficiency  mounted  in  any 
position.  It  is  made  in  all  standard 
pipe  and  tubing  sizes,  straight  and 
angle,  from  ST  to  Hi".  Hand-size  com¬ 
pactness  permits  installation  in  space 
as  small  as  a  baseboard  enclosure.  And, 
of  course,  wiring  is  low-voltage. 

For  positive  temperature  control  on 
steam  and  hot  water  systenu,  for  mod¬ 
ernization  or  new  construction— specify 
Zonvalve,  install  Zonvalve! 


Ztmivi's  Tradi-Marfc 
is  lursHtit  tf 
pssitivt  zoM  csitrsl. 
Acetpt  M  sabstitatt! 


HEAT-TIMER  CORP. 


Writ*  f*r  Iracbar*  D-1 1 


657  BROADWAY.  NEW  YORK  12,  N  Y 
WfRS  OF  HEATING  CONTROLS  SINCE  1937 


IN  CANADA  HEAT  TIMER  CO  •  767  WARDEN  AVE ,  SCARBOROUGH  •  TORONTO  ONT 
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ARNO  ADNISIVI  TARIt,  INC. 

Or.  Stholft  Adh«tiv«  Tap*.  Division 
4104  Ohio  Siroot,  Mkhiaon  City,  Indiono 

Please  send  me  a  free  15-ft.  sample.  □  Flame-resistani.  □  Non  flame- 
resisunt.  I  am  a  □  Jobber.  □  Contractor. 

» 

Nom*_  .  _ _ _ _ _ _ 

Company  _  _  „  _ _ _ 

S»r**l _ _ _ _ _ _ 

Ofy _ _  _ _ _  Stot*  _ _ 


$1.  Newton  58.  Mm. . 


MANUfACrURERS  AGENTS  WTANTEO  FOR  SEIECTEO  AREAS 
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V’mrth»mts  m!  Stu-  VarE,  Dttmt.  AlUmUt,  MimmtMptlh,  Ft.  Vtrtb 
snd  Lti  Amgiltt.  SmUi  afiets  in  atbtr  pnnci^l  ntin. 


Use  a  handy  roll  of  Amo  Due- 
tape.  It  sticks  instantly  and 
permanently  to  any  surface.  For 
irregular  or  difhcult-to-reach 
joints  tear  the  tape  off  in  strips 
for  easy  application.  Where  ex¬ 
tra  safety  against  fire  hazard  is 
needed  use  Arno  F-R  (Flame- 
Resistant)  Ductape. 

Amo  Ductape  comes  in  60- 
yard  rolls  1,  m  and  2  inches 
wide  (or  wider  if  needed).  Colors 
are  black,  tan,  olive  drab  and 
aluminum  gray.  It’s  specially 
made  for  duct  sealing  and  other 
heavy  duty  jobs. 

If  you  haven’t  yet  tried  Amo 
Ductape  ask  your  jobber  or 
write  for  a  sample  roll.  You’ll 
like  it  and  the  time  it  saves. 


Seal  Ducts 
and 

Insulation 


Aa«4«* 


ADHESIVE  TAPES,  INC. 


ERMANENT 


EAKPROOF 


IMPLY  APPLY 
and  FORGET 


That’s  right!  One  application  of  easy-to-apply  Plastic 
Lead  Seal  lasts  for  tne  life  of  the  connection  . . .  pro¬ 
tects  it  against  rust  and  corrosion  during  service . . . 
and  prevents  seizing  and  galling  to  insure  easy  dis¬ 
assembly  at  any  time. 

Service  conditions  are  no  trouble,  either.  PLS  is  an 
all-purpose  compound  that  handles  water,  steam,  gas, 
most  chemicals,  refrigerants,  oil.  gasoline  and  L-P 
gases... temfieratu res  to  550° F.... pressures  to  60(X)  psi. 
Put  PLS  to  test  on  your  pipe  joints,  screwed  fittings, 
^  plugs,  flanges  or  gaskets.  We  want 

_ _  \  you  to  try  it  and  nnd  out  for  your- 

..-.wbw  '•  \  self.  Just  send  for  a  free  sample. 

I  ..  \  Youll  be  convinced! 

I  „•»  \  Crane  Packing  Company, 0431 

I  **>'».  \  Oakton  Street.  Morton  Grove,  Ill., 

\  (Chicago  Suburb). 

I  **  In  Canada  Crant  Packing  Co.,  Ltd., 

HamiUon.  Ont. 


Anna  DUCTAPE 

TNAOCM AUK 

Quickest  and  Surest  Way  to 


Small,  Lightweight 

MERCOID 

PRESSURE 

CONTROL 

for 

Instrument  Air 


Exclusive  Features 
EXTERNAL  ADJUSTMENT 
VISIBLE  CALIBRATED  DIAL 
VISIBLE  SWITCH  POSITION 
FOR  PANEL  OR  PIPE  MOUNTING 
SEALED  MERCURY  CONTACT 


TYPE  AP-1S3 


ADJUSTABLE 

SWITCH  DIFFERENTIAL 

OPERATING 

With  Pointer  Set  At 

RANGE 

LOW 

HIGH 

1  to  20  psig. 

0.3 

0.5 

1  to  30  psig. 

0.4 

0.75 

Provides  ony  of  following  operations 

t.  Single  Pole  —  Cut-in  high  (c/ose  on 
rise) 


2  Single  Pole  —  Cut-in  low  (open  on 
rise) 

3.  Single  Pole  —  Double  Throw 


OTHER  TYPES  AVAILABLE 

CASE:  NfMA  I— Heavy  feege  steel, 
sedwiiew  pleted.  Sled  sever  (wtHi 
glass  fraat). 


WRITE  FOR  lULlETIN  02 


THE  MERCOID  CORPORATION 
4201  Belmont  Ave.,  Chicago  41,  III 


Briefly  Stated 


I  Continued  from  page  HO) 

The  followinjr  were  appointed 
heatini;  and  coolinjr  coils  sales  rep¬ 
resentatives  by  Danville  Division  of 
Bohn  Aluminum  &.  Brass  Cor¬ 
poration  :  Olsson  Associates,  Wal- 
linjrford.  Conn.;  R.  W.  Pentecost  & 
Co.,  Baltimore,  Md.;  Randall  S. 
Stover,  Alexandria,  V’a. ;  H.  D. 
Grant  Co.,  Houston,  Tex.;  and  Chet 
.\dams  Co.,  of  Greensboro,  Char¬ 
lotte  and  Raleigh,  North  Carolina 
and  Richmond  and  Norfolk,  Va. 

NAME  CHANGE 

Drykr  Dynamics  Corporation, 
manufacturer  of  tubular  centrifugal 
and  axial-centrifuRal  fans,  has 
moved  to  a  new,  larRer  plant  at 
Pajre  and  Schuyler  avenues  in  Lynd- 
hurst,  N.  J.  Change  of  the  com¬ 
pany’s  name  from  Dryer  Klectric 
Coritoration  to  Dr>'er  Dynamics  has 
also  been  announced.  Before  its 
move,  the  company  had  t>«‘en  located 
in  Brooklyn,  N,  Y.  For  a  short 
period,  the  firm  had  been  named 
Turbo-Dynamics  Corporation. 

ASSOCIATION  DOINGS 

Harry  B.  Zackri.son.  Sr..  sui)er- 
vi.sory  jreneral  engineer.  Office  of 
the  Chief  of  Engineers.  Department 
of  the  Army,  has  lieen  apjwinted 
chairman  of  the  BUIIJHNG  Rk- 
SKLRCH  Advisory  Board  for  the 
19fi0-61  year.  Richard  H.  Tatlow  HI. 
President,  Abbott,  Merkt  &  Com¬ 
pany,  vice-chairman  of  BR-AB  for 
the  past  two  terms,  continues  in 
that  capacity.  Following  two  years 
of  his  valued  leadership  of  BR.AB, 
retiring  Chairman  Gillett  is  now 
er  officio  a  member  of  the  Execu¬ 
tive  Committee.  BRAB,  a  unit  of 
the  Academy-Research  Council, 
operates  under  the  Division  of  En- 
irineerinjE  and  Industrial  Research. 
Memb<*rship  of  the  30-man  Board 
is  drawn  from  the  leadinjr  .scientists, 
enjrineers,  and  technolo^ri.sts  in 
Government,  academic  and  research 
in.stitution.s,  and  industry.  BR.AB 
is  established  for  the  purpo.se  of 
stimulatinir  and  correlatinjr  re¬ 
search  activities . . . 

Wkldkd  Stekl  Tube  Institute 
is  the  new  name  of  a  30-year  old 
orjranization  repre.sentinjr  more 

('Concluded  on  page  Hi) 


CENTERS 


Webster  con  take 
Full  responsibility 
for  a  complete 
system. 
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GOLD  SEAL 

ACCESS  SADDLE  VALVE 


QuUkdraft 


POWER-DRAFT  UNITS 
DESIGNED  FOR  RESIDENTIAL, 
COMMERCIAL  AND  INDUSTRIAL 
APPLICATIONS 

it  No  motors,  fans  or  boorings  in  oxhaust  lino 
it  Noods  no  stacks  it  AcicLrosisting  vitroous 
onamol  finishes  it  Extromoly  high  static  pros- 
suros  now  availablo 

FOR  HEATING  PLANTS  AND  INCINERA¬ 
TORS  .  .  .  QuickdrtJt  provides  constant  draft 
for  efficient  and  economical  combustion.  It  elim¬ 
inates  pulsating  or  chattering,  puffing,  smoking 
and  sooting.  Costly,  tall,  unsightly  stacks  are 
unnecessary. 

FOR  INDUSTRY  .  .  .  Quickdratt  now  offers 
extremely  high  static  pressures  for  EXHAUST¬ 
ING  corrosive  gases,  abrasives  and  paint  sprays 
. .  .  for  CONVEYING  all  types  of  bulk  materials 
or  wastes  that  can  be  moved  by  air. 

FOR  MOVING  AIR  in  or  out  of  buildings 
through  ducts  .  .  .  Quickdrmlt  is  outstanding  in 
performance  and  efficiency. 


To  wilhilond  corrosive  goset,  oil  Quiekdroh  units  are'ovoil- 
oble  in  stondord  ocid-resisting  vitreous  enamel.  No.  316 
Stainless  Steel,  rigid  plastics  (P.  V.  C.)  and  with  plastic  and 
Fiberglass  coatings.  I - j - - 

I  ^*/**'^**^| 

Write  today  for  Quickdraft  Engitteering  Data.  I  |  ^*^***^| 

Qvhkdraft  [J  J 

CORPORATION  P.  O.  BOX  87-0  •  CANTON  I.  OHIO 


SYNCRO-FLAME 


...Specify 


Deeianed  for  the  hard- 
to-fire  jobs.  Fires  all 
tjrpea  of  boilers,  warm 
air  fumarsa.  and  oveno. 
Standard  featuraa  are  "extras"  on 
other  bumara.  Flame  retention  .  .  . 
controlled  flame  pattern  .  .  .  rotary 
action  flame  .  .  .  automatic  fuel-air 
lataet  electronic  safety  oon- 
—  „  .  . .  poliabad  aluminum  bousing. 
Writs  today  for  detailed  information  Factory  wired  aisd  fire-tested. 

SYNCHfiONOUS  FLAME,  Iwc,  227  N.  Maia  St.,  Walwarfh,  Wh. 


IMPORTANT  NOTICE 


U.L  APPIOVfO 


DUAL-FUEL 
GAS  OIL 
I  TAa  Prtstfft  laraar 


NO  SCREWS!  ^ 
NO  SEALING  WASHERS! 


Now  a  Truly  Hermetic  tube  pierc¬ 
ing  valve  can  be  soldered  or  brazed 
on  refrigerant  lines  without  re¬ 
moving  the  refrigerant! 

Complete  with  silver  solder  pre¬ 
form.  the  Access  Saddle  Valve  is 
available  in  the  following  O.D.  tube 
sizes:  1  4'.  5/16',  3/8*.  1/2*, 


•  -  w  ^ 

U  i  e 

vv  t  t  h 

W  c;  1 

SCO 

C  O  n  t 

r  O  1 

"ii 

valve 

Cv 

IG  or 

Cv 

2G 

For  additional  information  ask  your 
wholesaler  or  write  to  Dept  v-ii 


u  s  PAT  NO  2.S27.BI3 


BOOKS 

.  .  .  give  you  the  answers  to  your  design 
problems.  And  it's  easy  to  build  your  reference 
library  with  the  useful  volumes  described  on  the 
Insert  sheet  inside  the  back  cover.  Just  use  the 
prepaid  order  card  to  get  the  ones  you  want. 
THE  INDUSTRIAL  PRESS.  Publishers.  93  Worth 
Street,  New  York  13,  N.  Y. 
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Briefly  Stated 


the 

BRYAN 

500 


compact 
easily  installed 
fast  heat  transfer 


BRYAN 


BOUERS 


Engineers  specify  the  Bryan 
500  Series  Boiler  with  confi¬ 
dence  .  .  .  certain  of  rapid,  maxi¬ 
mum  heat  transfer  with  proven 
Bryan  rop|)er  Tubes.  ComiMict, 
space  saving  and  completely  a.s- 
•semblerl,  the  Bryan  500  installs 
quickly  anywhere. 

Bryan  Boilers  are  al.so  avail¬ 
able  with  firing  rates  as  low  as 
125,000  BTU’s. 


SPECIFICATIONS 


Boiler 

Model 

No. 

Firmi  Rete 

Gross  Output 
Bills  per 
Hour 

Net  load  Recommendations  | 

BTUs  per 
Hour 

Nat  Gas 

Cu.  Ft.  per 
Hour 

Oil 

Gal.  per 
Hour 

Bills  per 
Hour 

Hot  Water 
Radiation 
So  Ft 

Steam  j 
Radiation 

So  Ft  ! 

518 

1,300.000 

1300 

10 

1.200,000 

900,000 

6000 

3730  j 

319 

1,750,000 

1750 

12 

1,400,000 

1,060,000 

7100 

4420  i 

522 

2,000,000 

2000 

14 

1,600,000 

1.230,000 

8200 

3130  1 

323 

2,230,000 

2230 

16 

1,800,000 

1,400.000 

9300 

3830 

Bryan  Copper  Tube  boilers  are  designed 
and  built  to  the  requirements  of  the  A.S.M.E. 
Code.  Gas-fired  models  A.G.A.  approved. 


For  further  information,  write  or  phone 


BRYAN  STEAM  CORP.  Peru,  Indiana 


(Concluded  from  page  H2) 

than  twenty  manufacturers  of 
welded  steel  tubinir.  Formerly 
known  as  FormtHl  Steel  Tube  In¬ 
stitute,  it  is  a  non-profit  organiza¬ 
tion.  establislunl  to  encourage  re¬ 
search  and  development,  foster  effi¬ 
cient  j»roduction.  inform  memt)er 
firms  of  technical  advances  in  the 
industry,  and  to  explore  new  mar¬ 
kets  and  product  applications. 
.■\monir  its  memb«*rs  are  divisions 
and  subsidiaries  of  the  jrreat  Amer¬ 
ican  steel-makinj?  corporations  who 
are  engaK*^!  in  the  manufacture  of 
tubing  formt*d  and  welded  from  flat 
rolled  ste«*l.  tioth  carbon  and  stain¬ 
less  steel  .  .  . 

I 

Air  Distrihition  Institi  tf:  an¬ 
nounced  that  executive  offices  of  the 
Institute  are  ndocated  at  22  West 
Monroe  Street,  Chicago  .I.  Ill.  For¬ 
merly  in  Cleveland,  the  move  was 
made  to  geographically  centralize 
the  activities  of  this  organization. 
At  the  first  meeting  in  Chicago. 
G.  W.  Denges,  vice-president  of 
The  William.son  Company,  was 
elected  chairman  of  the  board  of 
ADI,  The  Institute  is  developing  an 

I  augmented  publicity  and  promo¬ 
tional  program  aimt^!  at  increasing 
the  u.se  of  the  products  of  the  in- 
du.stry.  Memb«*rs  of  ADI  manu¬ 
facture  metal  duct,  pipe  and  fittings. 

UP  ON  TOP 

C.  T.  Perkins,  pr**sident  of 
MoDINK  MANL'KACTl  RINr,  COMPANY 
since  1948,  retired  on  Septeml>er  30. 
A.  G.  Dixon,  executive  vice-pres¬ 
ident.  was  elect»*d  to  succ«*ed  him  as 
president  of  the  Riicine,  Wis.,  firm. 
Mr.  Perkins  will  continue  as  a  mem¬ 
ber  of  the  board  of  directors  and 
has  I)een  named  vice-chairman. 
Mr.  Dixon,  formerly  ex»TUtive  vice- 
president  and  a  director  of  Modine, 
has  been  a.s.sociated  with  the  com¬ 
pany  since  1920  when  he  was  em¬ 
ployed  as  an  engineer.  In  1931  was 
appointed  sales  manager  for  the 
Heating  division,  and  in  1943  was 
namH  secretary  of  the  comiwiny.  In 
1948  he  became  vice-president  and 
secretary'  and  in  1953  was  elected  a 
director  of  the  company.  A  year 
later  he  was  made  vice-president  of 
Engineering  and  was  advanced  to 
executive  vice-president  in  1957, 
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EXECUTIVES! 

Write  Today 
For  FRFF 
Heating  Saviogs\ 
Calculator 


..  .  monwi 
r.\  uSiiM®* 


A  request  on  your 
company  letterhead  will 
bring  you  our  time  saving 
calculator.  Tells  number  and 
size  of  heaters  needed  for 
different  areas.  Shows  dollar 
savings  —  typical  heat  loss 
calculations. 


Thermobloc  dlrect»fired 
worm  air  heaters  are  made 
in  a  complete  range  of  sizes 
for  every  industrial  need, 
from  200,000  Btu/hr  up  to 
1,250,000  Btu/hr.  They  are 
self  contained  and  complete¬ 
ly  automatic,  using  gas  or  oil 
for  fuel.  Manufactured  and 
sold  in  36  countries,  they 
carry  UL  approval.  They  are 
low  in  first  cost,  economical 
to  operate  and  give  years 
of  heating  satisfaction. 

Write  for  catalog  today 


WANSON 

CORPORATION 

Lewistown,  Pennsylvania 


CLASSIFIED 

ADVERTISING 

Slid  at  112  p4*r  rolumii  ini-ii. 


PIIINTI.It  KttKMM  ftfallahle  for  lri.mr«1late  «h!p 
iiieoi.  ilemtUu  M  oil  bufTier  iii«(**rlftls  form. 
bitm«*r  ■MM^Im*  rsrord  cards.  »rrTlfe  order  fornu*. 

Information  form.  siirve\  dieet  and 
ofhitrs  Ai*r»  ran  supply  lil'KNKK  HKKVIl'K  form 
In  M  part  k'.ZK  MNAI*  with  3  rarUon*  in  eai'h  sh 
1300  sets.  Imprinted  with  >our  name.  a4ldira* 
ao«l  telrplume.  only  llo  4u.  Hrnd  fr>r  santple*  no 
ohlicatwm  Write  Wpr  A<!,  Irecrfv  Pay  Hsstnna. 
3»  :M>  5Nth  HI..  WooiUidr  77.  N  Y 


MANUPACTURIRS  AMNTS 

An  establishfd  manvtacturar  with  7S  ynars  exterl* 
•net  prtdMCinf  ventllatlno  toolonitM  it  latliinf 
far  manofaetartr'i  afcnts  In  many  stctlans  of  the 
eaantry  to  Mil  thtir  new  lint  tf  Intfuttrlal  fans. 
Tht  arodiMtt  Include  ailal  Row  and  tubeaxlal 
fans,  htth  direct  and  belt  driven,  and  powtr  rttf 
vrntllattrs. 

Please  reply  Sts  tU.  Air  Candltleninp.  Heatlnf 
A  Ventllallnt.  t3  Werth  It..  New  Ytrh  13,  N  V. 


TM  HNIQI  EH  OP  IK  (T  HOKK  ESTIM.KTINO 

LiARN  HOW  THI  PROS  FIOURI  THI 
•lO  JORS 

By  ttundaft  >-  (quare  fttfa«r  — > 

Linear  feetate  —  Flttmfs. 

TtiU  InfiKtoatl'ti  Is  ordinarily  vrrs  rheteiy  guarded 
and  Is  invaiuahlr  to  thr  pri«rf>sdve  •«lr<»p  or  In- 
dlildual 

SmS  ckach  ar  aioaay  orSar  for  $3. SO 
^yobU  t«: 

W.A.C.  C«.  _  MaSway,  Mom. 


DISIGN  AND  DIVILOPMINT 
INGINIIS 

CI>aHa<i9ing  opportunity  for  rataarch  mindad 
anginaar  vitb  dagraa  in  aitbar  machanical 
or  alactrical  anginaaring.  Should  hava  a 
minimum  of  four  yaari'  aiparianca  In  tha 
datigti  of  imail  mochanical  appliancat  for 
matt  production,  foiition  raguirat  planning 
and  conductino  projacti  of  major  icopa  »itn 
a  minimum  of  Hiparvlilon  and  coordinating 
tha  »ork  of  othar  anginaart  and  fachniciani 
attignad  to  tha  projact  flaata  lubmit  ratuma 
and  lalary  raguiramanti  to: 

rartonnal  Adminiitrafor 

Amarican-Standard 

Rataarch  Oapartmant 

Plumbing  and  Haating  Diviiion 

l}4  Eatt  Sroadway 

Louiivilla  4.  Kantucky 


WANTID— MICHANICAL  ENGINtES 

tUranUUH^l  ml<l  wnurm  maniifarttirinc  (Inn  har 
'H'-nina  for  a  ninrhamral  ra,cliir.-t  In  itmian  ami 
layout  hratlna.  rmiUstlni  ami  air  nnitiiiuninf 
pliuiihina.  dralnarr.  an.l  Dm  pni(>.niiai 
.>.lrtn.  (nr  InUu.irlal,  rmmmrrrlal  an<1  nfflrr 
ImiMina.  I'p  to  (It#  raar.  npmmr#  mjuirrd. 
rurnl.!.  't#iallr-l  rrauni#  of  ripwirtir#  an«t  #rtu- 
ratuai.  aalary  rr.]uliranmi»  an>l  arailaMlilr  B<>< 
*7T.  Air  <'o«<lltliaiiiu.  Iliailnc  ami  Vmtilaitna. 
»]  HVirIh  m  .  .\r«  Ywk  13.  Y 


IT’S 

1 

NEW 

IT’S  D 

ETTER 

IT  SAVKS  1 

i 

MONEY 

MECHANICAL 

ENGINEER 

On*  of  tk*  world's  largost  pk«rm*c*ut!- 
c*l  companim  offers  «  recent  greduef* 
with  severel  years  eiperlenc*  in  the  air- 
conditioning,  heating  and  ventilating 
field  interesting  and  challenging  assign¬ 
ments  in  plant  engineering.  Eiperienc*  in 
trouble-shooting  or  maintenance  of  such 
systems  would  be  a  valuable  asset.  If 
qualified,  pleas*  send  resume  to  Person¬ 
nel  Department,  Parke-Davis,  Detroit  32, 
Michigan. 


BOOKS  .  .  .  give  you  the  answers  to 
your  job  problems.  And  it's  easy  to  gat 
tham  by  mail.  Just  read  the  dascriptions 
on  the  insart  opposite  the  back  cover, 
and  us*  the  prepaid  order  card  to  g*t 
tha  onas  you  want. 


The  all-new  Triangle  Valve  by 
U.  S.  Valve  &  Engineering  Co. 
is  a  combination  of  TWO  pre¬ 
cision-engineered  butterfly  valves 
in  a  flanged  T.  It  gives  perfect 
flow  control  in  cooling  water 
systems  where  two  streams  flow 
to  or  from  a  single  pipe. 

The  U.  S.  Triangle  makes  ob¬ 
solete —  in  initial  cost,  ease  of 
installation,  maintenance,  and 
general  operating  efficiency  — 
the  conventional  use  of  separate 
flanged  T  and  butterfly  valves. 
If  you’re  using  or  considering 
use  of  a  T  and  2  butterfly  valves, 
a  U.  S.  Triangle  will  save  you 
money  and  do  the  job  better. 


U.  S.  TRIAN6LE  OFFERS: 

•  low  initial  cost 

•  minimum  maintenance 

•  easiest  installation 

•  choice  of  operators 

•  choice  of  seats 

•  longer  life 

•  locked,  no-thrust  shafts 

•  vibration-proof  construction 

•  in-line  repair  and  service 


'^UNITED  STATES 
VALVE  &  ENGINEERING 

P.O.  Box  14015  Heosten  21,  Texas 


!  Please  send  me  —  without  obligation  —  de¬ 
tailed  information  on  the  all-new  U.  S. 
Triangle  Valve. 

Nai 

I  Company 
Ad( 

j  City  &  Zon 
Tit 
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fans 


with  removable  vane  sections 

Engineered  for  high-pressure,  high-velocit>'  air 
distribution  systems,  these  units  feature  a  unique 
removable  vane  section  which  simplifies  installa¬ 
tion  and  permits  easy  access  for  routine  cleaning 
and  maintenance. 

Available  in  30  models  in  sizes  18*  to  48*  for 
capacities  from  3230  to  67,300  cfm  with  special 
design  features  for  all  application  requirements. 


Write  for  Bulletin  475 


FAN  COMPANY,  INC. 

ASH  AND  BRANDT  STREETS  PIQUA,  OHIO 


PIPING  AND  PLUMIING 

<  Concluded  from  page  tOd ) 

of  8i>ace  needed.  Here  it  consists  of  a  soil  .stack,  vent 
.stack  and  cold  water  riser.  If  absolutely  nece.s.sary, 
this  .space  can  be  reduced  with  a  tijrht  arranjrement 
of  roujrhinK. 

The  minimum  rouRhintr  space  for  a  battery  of 
women’s  urinal.s  is  thus  suRRested  as  12-inches  with 
a  further  reduction  to  lO-inches  only  when  actually 
required. 

When  an  acces.s  corridor  is  contemplated,  it  would 
be  24-inche8  to  allow  a  man  ample  room  in  which  to 
work.  Ca.st  iron  hub  and  spiRot  pipinR  has  been  shown 
for  example  only  to  illu.strate  how  this  material  with 
the  Rreatest  physical  dimensions  can  be  easily  handl**<l 
in  the  space  allotted. 

Roughing  Arrangements 

FiRure  8  shows  typical  arratiRements  of  rouRhinR 
for  the  urinals  included  in  this  article. 

ArranRement  1  shows  the  rouRhinR  employed  for 
the  .stall  type  urinals  illustrated  in  FiR.  J>.  and  Ar¬ 
ranRement  2,  the  rouRhinR  that  miRht  l>e  utilized 
for  the  pedestal  and  women’s  urinals,  shown  in  FiRs. 
6  and  7. 

F'or  the  .stall  tyjH'  urinals,  .ArranRement  1,  the 
trapped  connection  may  be  2  or  3-inches  as  desired. 
The  horizontal  waste  line  is  3-inches  and  connects 
to  a  4-inch  soil  stack.  The  size  of  the  vertical  soil  and 
vent  stacks  are  determined  in  each  ca.se  by  the  heiRht 
of  the  buildinR,  number  of  fixtures  and  the  .sp<*cific 
requirements  of  the  local  code.  The  connections  are 
individually  vented  to  indicate  the  maximum  in  code 
requirements.  The  individual  vent  lines  may  In*  either 
l*2*inches  or  2-inche8  as  called  for  in  the  local  code. 
The  particular  ventinR  arranRement  is  for  example, 
and  other  arratiRements  can  be  used  with  equal  suc- 
ce.Hs. 

F'or  the  pedestal  and  women’s  urinal.s,  4-inch  clo.set 
bends  are  u.sed.  The.se  connect  with  a  4-inch  hori¬ 
zontal  wa.Hte  line  which  in  turn  connects  with  the 
4-inch  .soil  stack.  The  individual  vents  are  contiected 
to  the  closet  liend  as  showm.  ARain,  the  individual 
vents  can  Im*  1>2  or  2-inches  as  required  by  the  local 
code.  Other  arranRements  of  rouRhinR  favored  by  the 
enRineer  may  be  used  with  equal  succe.ss. 

ThrouRhout  this  article  an  expo.sed  or  concealed 
flush  valve  of  more  or  less  standard  nature  is  illus¬ 
trated.  Foot  oiH*rated  jHish  button  or  automatic  flush 
valves  may  al.so  l)e  used.  There  Is  a  broad  .selection 
from  which  to  choose. 


r - 

DEGREE  DAYS  FOR  SEPTEMBER 

Degree  days  for  September  will  be  combined 
with  the  report  of  degree  days  for  October  that 
will  be  found  in  the  December  issue  of  Air  Condi¬ 
tioning,  Heating  and  Ventilating. 
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See 

Saves  Money  on  Big  Gas  Jobs 


Aerofin  Corp . 

Ae^ovent  Fan  Co..  Inc. 

Air  Conditioning.  Inc . 

Air-Condifioning  &  Refriqoration 
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Diagram  shows  how  cast  iron  MULTI¬ 
TEMP  Hot  Water  HeatinK  Plants 
automatically  adjust  capacity  to  load 
—  save  fuel  dollars!  SensinK  elements 
in  return  water  header  call  in  addi¬ 
tional  combustion  units,  one-by-one, 
a.s  temperatures  drop.  The  load  distri¬ 
bution  .shown  is  typical  of  our  north¬ 
eastern  refrion.  Note:  full  capacity 
was  required  during  only  3%  of  heat¬ 
ing  season,  and  a  single  unit  could 


meet  demand  for  over  25%  of  season. 
Set-up  time  is  saved  too  —  batteries 
do  not  require  field  rigging  or  joining 
of  sections  —  come  factory  assembled 
with  controls.  Maintenance  is  easy  on 
individual  units  without  service  inter¬ 
ruption!}.  Capacities  up  to  3,600,000 
BTU/hr.,  rated  at  100#  ASME  work¬ 
ing  pressure.  For  space  heating  and 
volume  water  heating.  Write  for  cata¬ 
log  HY-F107  today! 


Davidton  Fan  Co. 

DaBotheia^  Fan*  Div.,  American 
Machine  &  Metals.  Inc. 

Drive  Pins,  Inc . 

D<vyer  F  W.  Manufacturing  Co. 


Fairbanks  Morse.  Pump  &  Hydrauli 
Div.,  Fairbanks  Whitney  Corp. 
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CONSULTIN*  IN«INIItS  COUNCIL— Sami  annual  moating  of 

tho  Board  of  Diractort  of  Contultinq  Englnoort  Council  at  tho 
Ponn-Sheraton  Hotol.  Pitttburqh,  Pa.  L.  N.  Spillor,  326  Raitch  Bldg., 
Springfiold.  Ill . NOVIMtIR  1R.  lUO. 


API  40TH  ANNUAL  MIITNIO— ^  ^ath  Annual  Meeting  of 
American  Petroleum  Institute  at  Conrad  Hilton  Palmar  House  and 
Congress  Hotels,  Chicago,  III.  R.  H.  Stewart,  convention  manager, 
1271  Avenue  of  the  Americas,  New  York  20  N.  Y . 

. NOVIMtIR  u-u.  ino. 


RRI  PAU  CONMRINCIS— Fall  Conferences  of  the  Build.ng  Re 
search  Institute,  at  the  Shoroham  Hotel,  Washington,  0.  C.  Harold 
Horowiti,  Auistant  Director  for  Technical  Programs.  BRI,  2101  Con¬ 
stitution  Ave.,  Washington  25.  D.  C . NOVIMtIR  11-17,  1V4t. 

ARI  ANNUAL  MIITINO— First  annual  meeting  of  the  Air-Condi¬ 
tioning  and  Refrigeration  Institute,  at  the  Hollywood  Beach  Hotel, 
Hollywood  Beach,  Ha.  Geo.  5.  Jones.  Jr„  manager  of  ARI,  1346 
Connecticut  Ave.,  N.W.,  Washington  6  D.  C.  . 

. .'.NOVIMtIR  1t-22.  1W0. 


RACCA  CONVINTION— Refrigeration  and  A  r  Conditioning  Con¬ 
tractors  Assoc  ation  15th  Annual  Convention  at  Fonta>reb  eau  Hotel, 
Miami  Beach.  Fla  Secretary  of  the  Association  1028  Connecticut 
Avenue  N  W.  Washington  6.  0.  C.  NOVIMtIR  19-22,  19*0. 


POWIR  IXPOSmON  —  24th  National  E>position  of  Power  & 
Mechanical  Engineering,  sponsored  by  the  American  Society  of 
Mechanical  Engineers,  in  conjurKtion  with  Its  annual  meeting,  to 
be  held  at  tha  New  York  Coliseum,  New  York  City.  E.  K.  Stevens. 
International  Eiposition  Co..  480  Leiington  Ave.,  New  York  17, 
N.  Y . NOVIMtIR  2t-DICIMtlR  2,  1940. 


INDUSTRIAL  tUILDINO  IXPOSIT10N— ndustr.al  Bu  d  ng  E. 

position  and  Congress  a*  the  New  York  Coliseum.  New  York.  N,  Y. 
C  app  &  Po-iak  Management  341  Mad  son  Avenue  New  York  17. 

NY.  DICIMtIR  12-1S,  1940. 


ASHRAI  MIITINO— Se  mi-annual  meeting  of  the  American  Soc'ety 
of  Heating.  Refrigerating  and  Air-Conditioning  Engineers.  Inc.,  at 
the  Conrad  Hilton  Hotel.  Chicago,  III.  Secretary  of  the  Soc>ety, 
234  Fifth  Ave.,  New  York  I.  N.  Y .  PItRUARV  13-14,  1941. 


HIATINO  AND  AIR  CONDITIONINO  IXPOSITION  —  Inter¬ 
national  Heatirsg  and  Air  Conditioning  Esposition.  at  the  Inter¬ 
national  Amphitheater,  Chicago.  III.  c.  K.  Stevens.  Interrsationel 
Eiposition  Co..  480  Leungton  Ave.,  New  York  17.  N.  Y . 


NATIONAL  SYMPOSIUM  ON  TIM PIRATUM— Third  National 
Symposium  on  Temperature— Its  Measurement  and  Control  In  Science 
and  Industry,  sponsored  jointly  by  the  American  Institute  of  Physics. 
Instrument  Society  of  America,  and  the  National  Bureau  of  Stand¬ 
ards.  to  be  held  in  Columbus,  Ohio.  C.  L  Roberson.  ISA.  313  Suth 
Ave..  Pittsburgh  22.  Pa .  MARCH  27-31,  1941. 


Stnittars  ef  modern  design  which  give  you  ALL  of 
these  features;  Lightweight,  Pelt  Weather  Strip,  Lew  freight 
Cost,  Easier  installatlea.  Concealed  Phrot  Pins,  Rest  and  cor¬ 
rosion  Proof  end  Nateral  aluminum  finish  with  fluted  frames. 

Write  far  cemplete  specificatteas 
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for  the  last  word  in 
design  for  comfort  and  convenience 


linitod  Iiigin0«rin9  Center 

United  Notiens  Plasa#  New  Yerk  CHy 


Among  the  many  modem  design  features  of  the  United  Engineer¬ 
ing  C'enter  is  the  air-conditioning  and  ventilation  complex  of 
twelve  separate  systems,  totaling  244,400  cfm. 


Combridge  AEROSOlVf  85 
Fihtrs  Providt  Positive, 
High-Efficieiicy  Air  Qeoning 

The  24"  deep  Aebosoln’e  filters 
in  the  United  EngineeringCenter 
operate  at  an  NBS  efficiency  of 
85%  on  atmospheric  dust  (dust 
spot  test  method)  and  at  a  face 
velocity  of  450  fpm-  Each  filter, 
with  a  face  area  of  24"  x  24", 
handles  1800  cfm-  86  sq.  ft.  of 
special  glass  filx*r  medium  in 
each  cartridge  provides  excep¬ 
tionally  high  dirt-holding  capac¬ 
ity  and  long  service  life. 


No  maintenance  is  required 
beyond  infrequent  replacement 
of  the  preformed  cartridges. 

Interchangeable  cartridges  of 
95%,  85%  and  35%  efficiency 
arc  available  to  meet  the  re¬ 
quirements  of  a  wide  range  of 
comfort-conditioning  and  venti¬ 
lation  applications. 

Write  for  Bulletin  132 


fjf  (^mndmdgmTilter  Corporation 

734  lost  Irio  loolovard.  Syrocoso  I,  M.  Y. 
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COAL  ECONOMY  +  PACKAGE  EFFICIENCY 
WITH  THE  COAL-PAK  AUTOMATIC 

All  the  advantages  of  a  package  water  tube  generator  plus  the  econ¬ 
omy  of  bituminous  coal  .  .  .  that  in  brief  is  the  significance  of  the 
Coal-Pak  Automatic,  developed  in  conjunction  with  Bituminous  Coal 
Research,  Inc.  Fully  automatic  controls  regulate  coal  feed,  combustion 
and  ash  removal  with  cleanliness  and  efficiency  which  cannot  be 
matched. 

One  of  the  many  outstanding  in-* 
stallations  of  Coal-Pak  Automatics  is 
in  the  new  Coal  Building,  Washington, 

D.  C.,  headquarters  of  National  Coal 
Association.  In  addition  to  their  heat¬ 
ing  role,  the  two  71-hp  package  units 
illustrated  generate  low-pressure  steam 
which  activates  the  absorption-type  air 
conditioning  system.  Be  sure  to  see 
this  trend-setting  Coal-Pak  installa¬ 
tion  when  you  are  in  Washington,  D.  C. 

For  full  information  about  the  remarkable  economy  of  Interna- 
tional-BCR  Coal-Pak  Automatic  units,  write  today  for  Bulletin  1 100. 
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THE  INTERNATIONAL 
BOILER  WORKS  CO. 


Coal  Building 

1130  Stranfaan«h  $(.  N  W  , 
Washington  6,  D  C. 
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VALVIS  . 

made  by  Jenkins  Bros,  were  installed  to 
control  customary  service  lines  and  the 
extensive  paint  carrying  systems  in  the 
new  St.  I  ouis  plant  of  Chrysler  Corp. 
Information  on  specific  valves  is  avail¬ 
able. 

Inside  Front  Cover  Item  200 


Us«  this  Digest  to  locate  and  refer  to  the  advertisements  in  which  you  are 
particularly  interested,  then  fill  out  and  mail  a  prepaid  postcard,  either  of  two 
that  appear  on  the  yellow  page  following,  to  request  further  information  from 
manufacturers. 


DRY  STIAM . 

is  very  often  the  simplest  way  to  hu¬ 
midify.  Ad  by  Armstrong  Machine  Works 
lists  advantages  of  steam  humidification 
plus  advantages  of  its  humidifiers.  Addi¬ 
tional  information  is  available. 

Page  1  Item  201 


ROOf-MOUNTiO,  YIAR.ROUND . 

pre-fabricated  air  conditioning  system  is 
available  in  10  models  from  5  through 
35  tons  from  Air  Conditioning.  Inc.  Its 
Atmos-Pak  is  called  the  original  roof- 
mounted  system  Information  is  offered. 
Page  2  Item  202 


PLUSH  VALVIS . 

are  thoroughly  dissected  and  described  in 
newly  published  Catalog  66.  Request  it 
from  Coyne  A  I3elany  Co.  on  your  com¬ 
pany  letterhead. 

Page  5  Item  203 


AIR  CONDITIONING . 

to  fit  a  school  budget  was  designed  by 
Perkins  A  Will,  Chicago  architects  and 
engineers.  They  specified  a  Powers  Regu¬ 
lator  Co.  system  of  pneumatic  tempera¬ 
ture  control  to  back  up  the  mechanical 
efficiency  designed  into  the  system.  Cata¬ 
log  of  pneumatic  controls  for  schools  is 
offered. 

Pagea  6-7  Item  204 


COSY-CUTTING  RITS . 

available  from  The  American  Bra.ss  Co. 
help  you  rough  in  hot  and  cold  water 
lines  fa.ster.  easier  and  better.  Anaconda 
Quik-Ruf  kits  are  convenient  and  reason¬ 
ably  priced.  Infivrmation  is  offered. 

Page  9  Item  205 


A  STANDARD  HiATING  PUMP . 

from  Skidmore  Corp.  will  meet  the  ex¬ 
acting  requirements  of  any  installation; 


there  is  no  need  for  a  custom  job.  Bulle¬ 
tins  are  available. 

Page  11  Item  206 


PACRAGID  AUTOMATIC  tOILERS _ 

from  Orr  A  Sembower  have  a  constant 
fuel-air  ratio  which  assures  maximum 
efficiency  at  any  load  and  cuts  operating 
cost.  Bulletin  is  available. 

Page  13  Item  207 


PRISSURI  SLOWERS . 

for  conditions  requiring  8  to  32  ounces 
pressure  and  100  to  8200  cfm  are  offered 
by  The  New  York  Blower  Co.  Bulletin 
is  available. 

Page  15  Item  208 


PANS  AND  VENTILATORS . 

built  by  llg  can  be  counted  on  for  quiet 
tvperalion.  Catalogs,  covering  the  com¬ 
plete  line  of  llg  electric  ventilating  equip¬ 
ment,  are  available.  Each  product  car¬ 
ries  the  rating  seal  of  the  Air  Moving 
and  Conditioning  Association.  Inc. 

Pages  17-19  Item  209 


COMPORTARLE  AIR  CONDITIONING  . . 

with  low  operating  costs  was  the  require¬ 
ment  for  a  recreation  center  in  Dallas. 
Texas.  Gas  operated  air  conditioning 
made  by  Ready-Power  filled  the  bill. 
Information  is  available. 

Pages  20-21  Item  210 


UNDERGROUND  INSULATION . 

for  hot  pipes  is  offered  by  American 
Gilsonite  Co.  through  its  Gilsulate  sys¬ 
tem  of  triple-zone  insulation  for  lifetime 
protection  of  underground  hot  pipes. 
Technical  information  is  available.  Also, 
check  ad  to  see  that  your  name  is  added 
to  mailing  list  for  Pipe  Insulation  News. 
Page  24  Item  211 


CARINET  CONDITIONERS . 

from  Buffalo  Forge  Co.  can  handle  any¬ 
thing  from  your  simplest  heating  and 
ventilating  requirements  to  the  most  com¬ 
plex  conduit  system.  There  is  a  cabinet 
or  combination  of  cabinets  to  deliver 
your  exact  air  conditions.  Information 
is  available. 

Page  25  Item  212 


PNEUMATIC  CONTROL  SYSTEM . 

by  Johnson  Service  Co.  provided  both 
reliable,  trouble-free  controls  and  the 
highest  comfort  standards  for  one  of 
Chicago’s  top  rated  buildings.  The 
Kemper  Insurance  Building.  Information 
on  pneumatic  controls  is  available. 
Pages  26-27  '  Item  213 


TRANSITE  VENT  PIPE . 

produced  by  Johns-Manville  is  made  of 
asbestos<emcnt;  retains  its  original,  at¬ 
tractive  appearance,  and  saves  on  upkeep 
because  it  resists  the  attack  of  most 
gases,  mists,  fumes,  and  dusts.  Informa¬ 
tion  is  available. 

Page  28  Item  214 


MAREUP  AIR  UNIT . 

is  designed  by  National  Heater  Co.  to 
meet  every  makeup  air  requirement 
whether  tempering,  humidity  control  or 
drying.  It  is  completely  packaged,  eco¬ 
nomical  and  efficient.  Brochure  is  offered. 
Page  29  Item  215 


STUDENT-LEVEL  THERMOSTATS . 

are  the  result  of  taking  the  thermostat 
off  the  wall  and  placing  it  inside  the  unit 
ventilator,  such  as  is  done  by  Barber- 
Colman.  Classroom  air  is  constantly  sam¬ 
pled  at  the  level  of  the  seated  students 
to  provide  continuous,  even  atmospheres 
for  learning.  Booklet  is  offered. 

Pages  30-31  Item  216 
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DIRECT-FIRED  HEATERS . 

arc  called  best  and  most  economical  by 
1  ennox  Industries.  Inc.,  for  heating  in¬ 
dustrial  and  commercial  buildings.  Com¬ 
pany  offers  information  on  the  proper 
application  of  its  industrial  direct-fired 
space  heaters.  Sec  advcrtLsement. 

Insert  33-36  Item  217 


SUPER-DRY  REFRI6ERANTS . 

from  Allied  Chemical's  General  Chemi¬ 
cal  Div.  are  also  being  used  as  part  of  the 
"big  push”  into  outer  space.  Information 
is  available. 

Page  37  Item  218 


GAS  COOLING . 

in  Jackson.  Miss.,  utilizing  .Arkla-Scrvcl 
gas  equipment  includes  scores  of  25-ton 
absorption  water  chillers  for  larger  build¬ 
ings  and  hundreds  of  smaller  Sun  Valley 
units  for  residential  and  commercial  use. 
Information  is  available. 

Pages  38-39  Item  219 


MULTI-PATTERN  DIFFUSERS  . 

offered  by  Tuttle  &  Bailey  arc  extremely 
flexible,  which  means  that  you  have  cus¬ 
tom-selected  air  distribution.  Diffusers 
are  attractively  styled  and  can  be  fur¬ 
nished  with  four  margin  styles:  Beveled, 
flat,  flush,  or  drop<ollar.  Complete  de¬ 
tails  offered. 

Pages  40-41  Item  220 


FILTER-DRIER  AND  INDICATOR . 

are  called  peak  performance  partners  by 
Sporlan  Valve  Co.  Ad  lists  “first"  fea¬ 
tures  of  each,  and  additional  informa¬ 
tion  is  contained  in  two  bulletins  which 
are  available. 

Page  42  Item  221 


GLASS  FIRER  DUCT . 

prefabricated  by  Gustin-Bacon  has  proven 
ideal  for  commercial  duct  systems  rang¬ 
ing  from  television  stations  to  garden 
apartments.  Information  is  available. 
Page  43  Item  222 


INDUSTRIAL  VENTILATION  . 

is  the  specialty  of  a  unique  group  of  air 
application  engineers  at  Westinghouse's 


Sturtevant  Div.  They  can  help  you  with 
your  industrial  ventilation  problems.  In¬ 
formation  is  available. 

Page  44  Item  223 


REFRIGERANT  CONTROLS . 

for  air  conditioning  and  refrigeration  are 
offered  by  Alco  Valve  Co.  Described  as 
the  one  complete  line,  it  includes  valves, 
controls,  strainers  and  distributors  for 
every  application.  Information  is  avail¬ 
able. 

Page  45  Item  224 


CENTRAL  STATION  CONDITIONERS  . . 

provide  superior  versatility,  unmatched 
flexibility,  wider  range  of  sizes,  aitd  an 
advanced  coil  design.  Information  is 
available  from  The  Trane  Co 
Pages  46^7  Item  225 


CONCRETE  INSERTS . 

from  GriniKlI  give  you  many  extra  fea¬ 
tures  at  no  extra  cost.  Wide  choice  of 
types  and  sizes  is  available,  and  ratings 
for  all  inserts  are  published.  Information 
is  offered. 

Page  48  Item  226 


CENTRIFUGAL  PUMPS  . 

offered  by  Bell  &  Gossett  are  leak -proof 
in  operation  because  the  seals  are  made 
of  Kemite.  a  new  material  developed 
in  B  &  G’s  research  laK.  Almost  dia¬ 
mond-hard,  Kemite  is  corrosion  resistant 
as  well  as  wear-proof.  Gives  trouble-free 
service  even  when  the  liquid  contains 
foreign  material.  Information  available. 
Page  49  Item  227 


FLUSH  VALVES . 

from  Sloan  Valve  Co.  have  two  cast 
brass  covers  because  the  company's  en¬ 
gineers  found  special  advantages  in  their 
combirKd  use  to  assure  dependable,  trou¬ 
ble-free  flush  valve  operation.  Informa¬ 
tion  is  available. 

Page  50  Item  228 


DUAL  DUCT  SYSTEMS . 

are  only  part  of  the  family  of  air  condi¬ 
tioning  apparatus  manufactured  by  Buen- 
sod-Stacey.  f)ther  members  include  dual 


purpose  units,  air  washers,  automatic 
dampers,  humidifiers  and  dehumidifiers. 
Information  is  available. 

Page  51  Item  229 


NEW  WATER  HEATER . 

manufactured  only  by  Patterson-Kelley 
provides  all  the  ht>t  water  required  for 
domestic  service,  ctimfon  heating,  and 
air  conditioning  re  heat.  It  will  not  scale 
because  heat  transfer  occurs  below  the 
temperature  at  which  minerals  precipi¬ 
tate.  Fngineering  data  offered. 

Page  52  Item  230 


CENTRAL  SYSTEM  CONDITIONERS  . . . 

are  built  to  last  by  Halstead  A  Mitchell. 
With  these  units  you  can  c(k>I  and  de- 
humidify.  heat  and  humidify,  filter  and 
circulate  air.  They  are  available  in  ^  to 
92  nominal  tons,  and  with  matching  heat¬ 
ing  coils.  Bulletin  is  available. 

Insert  53-54  Item  231 


LAVATORIES . 

cannot  work  IcKsse  once  they  are  in¬ 
stalled  on  Sure  Set  corKcalcd  arm  lava¬ 
tory  carriers  manufactured  by  J.  R. 
Smith,  information  is  available. 

Page  55  Item  232 


FIRER  GLASS  DUCT  LINER . 

from  Johns- Manville  has  “dual  density" 
which  is  described  as  an  entirely  new 
concept  in  fire  resistant  and  sound  ab¬ 
sorbent  duct  linings.  Information  on 
Micro-Bar  is  available 
Paget  56-57  Item  233 


DOOR  HEATERS . 

manufactured  by  I..  J.  Wing  have  dual 
purpose  function  which  also  provides 
perimeter  or  space  heating  discharge. 
Information  is  available. 

Page  115  Item  234 


COMPRESSOR . 

made  by  Bell  A  Ciossett  better  satisfies 
today's  air  conditioning  requirements  be¬ 
cause  of  its  quiet  operation.  They  have 
fewer  parts  and  present  fewer  mainte¬ 
nance  problems.  Information  is  available. 
Page  117  Item  235 
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aALVANIZEO  SHEETS . 

made  by  Inland  Steel  Co.  and  bearing  the 
brand  TI-CO  are  tailor-made  for  sheet 
metal  work.  They  are  soft  enough  to 
take  the  most  complicated  forming,  yet 
they  won't  flake  or  peel  under  the  rough¬ 
est  treatment.  Information  is  available. 
Pages  121-122  Item  236 


PACKAGE  GENEKATOKS . 

from  Petro  have  a  new  unique  burner 
design  that  achieves  total  combustion  al¬ 
most  instantly  in  a  pressurized  combus- 
tKNi  chamber  without  flame  pulsation. 
InfiKmation  is  available 
Page  123  Item  237 


AIK  PLOW  SYSTEMS . 

can  be  balanced  with  assurance  the  first 
time  by  means  of  the  .Mnor  VeUimetcr  It 
gives  a  quick,  aexurate  check  of  air  move¬ 
ment  at  outlets,  returns,  plenum  cham¬ 
bers,  static  pressure  in  ducts,  and  fric¬ 
tion  loss  at  ells  and  deflectors.  Informa- 
ti(sn  is  available 

Page  124  Item  238 


CENTKIPUGAL  PUMPS  . 

manufactured  by  I  aco  give  most  heat¬ 
ing  engineers  precisely  the  pump  per- 
formafKc  they  need  The  reason  is  extra 
design  features  which  make  each  pump 
more  versatile  and  efficient.  Inftsrmation 
Is  available. 

Page  125  Item  239 


PILTEK  lULLETINS  . 

describe  the  various  Airsan  air  filters 
which  perform  the  specific  duty  for  which 
they  are  designed:  l  ow  velocity  filters, 
high  veliKity  filters  and  grease  filters. 
Page  126  Item  240 


NEW  TEMPEKATUKE  CONTKOL  SYSTEM 

by  Spence  I'nginccring  gives  unusual  con¬ 
trol  accuracy.  Unique  cascade-type  con- 
tral  with  throttling  range  adjustment  in¬ 
dependent  of  maximum  heater  pressure 
will  tame  wide  ranging,  fast  changing 
loads  of  instantaneous  heaters  and  mod¬ 
ern  heat  exchangers.  Bulletin  explains. 
Page  127  Item  241 


DKIVE  PIMS . 

for  every  need  are  manufactured  by 


Drive  Pins  Inc.  They  are  made  exclu¬ 
sively  of  chrome  molybdenum  steel  un¬ 
der  strict  specifications.  Information  is 
available. 

Page  128  Item  242 


UNITAKY  AIK  CONDITIONEKS . 

that  meet  industry-approved  performance 
standards  are  so  labeled  with  the  ARI 
Seal  of  Certification.  Air  Conditioning 
and  Refrigeration  Institute  offers  explan¬ 
atory  booklet  and  directory  of  partici¬ 
pating  manufacturers. 

Page  129  Item  243 


A  MODEMN  STOKER . 

was  recommended  for  Tyng  Schotil. 
Peoria.  III.,  and  a  miHlern  stoker  was 
supplied  by  Bituminous  Coal  fiquipment, 
Inc.  I  he  f  ombustioneer  stoker  has  fac¬ 
tory  pre-ssired  panels  and  mechanical 
draft  control.  Information  is  available. 
Page  130  Item  244 


TEMPERATURE  REGULATORS . 

bade  by  lawler  .Automatic  Controls  will 
be  found  at  work  wherever  highly  ac- 
'curate  thermostatic  control  is  vital.  In¬ 
formation  is  offered. 

Page  131  Item  245 


PULL  DOWN  FILTERS . 

from  .\ir  l>evices.  Inc.  provide  uniform 
filtenng  efficiency  over  the  active  length 
of  media  They  also  provide  savings  in 
installation  and  maintenance  costs,  and 
arc  available  in  a  variety  of  sizes  and  ca¬ 
pacities.  (  atalog  is  offered. 

Page  132  Item  246 


ADJUSTARLE  ORIFICE  VALVE . 

that  is  called  superior  is  announced  by 
Marsh  Instrument  Co.  This  is  a  radiator 
valve,  for  both  steam  and  hot  water  sys¬ 
tems,  in  which  you  can  accurately  adjust 
orifice  ispcning  with  the  twist  of  a  screw 
driver.  Information  is  available. 

Page  133  Item  247 


FLEXIRLE  HOSE  . 

made  by  Flexaust  of  high  quality  metal 
and  neoprene  coated  fabrics  has  proven 
lower  in  installation  costs  and  provides 
exceptional  abrasion  resistance,  noise  ab¬ 


sorption  and  easy  relocation  of  hoods 
and  machines.  Full  details  available. 
Page  134  Item  248 


DUAL-FUEL  RURNER  . 

offered  by  Iron  Fireman  is  a  completely 
factory  built  package  that  is  simply 
bolted  to  the  boiler  front.  Package  in¬ 
cludes  both  primary  and  secondary  air 
systems,  combustion  safety  controls,  igni¬ 
tion  and  fuel  systems  for  either  one  or 
two  fuels.  Specifications  offered. 

Page  135  Item  249 


CERAMIC-COATED  VENTILATORS - 

and  louvers,  made  by  The  Burt  Mfg.  Co., 
lick  "quencher  fall-out”  and  end  haz¬ 
ardous  maintenance  problems  in  the 
world’s  largest  coke  and  by-products 
plant.  Data  book  is  offered. 

Page  136  Item  250 


PACKAGED  RURNER  SYSTEM  . 

offered  by  Todd  is  of  the  forced  draft- 
register  type,  providing  lowest  cost  oper¬ 
ation  with  oil,  gas,  and  oil-gas.  Fully 
automatic  or  semi-automatic.  Wide  vari¬ 
ety  of  models  fire  steam  boilers  and  high 
temperature  water  generators.  Informa¬ 
tion  available. 

Page  138  Item  251 


LOW  COST  AIR  CLEANER . 

produced  by  Mamco  Corp..  offers  chance 
to  get  into  rich  market.  Every  home  a 
prospect  for  Flealth-Air  three-stage  unit. 
Includes  mechanical  filter,  electrostatic 
filter,  and  charcoal  filter.  Information 
available. 

Page  139  Item  252 


ZONE  CONTROL  VALVE . 

manufactured  by  Fleat-Timer  Corp.  is 
constructed  to  last.  The  valve’s  packless 
design  means  no  friction,  no  wear,  and 
no  adjustment.  Brochure  is  offered. 

Page  140  Item  253 


LOW  PROFILE  ROOF  FAN . 

by  Davidson  has  new  and  streamlined 
design  for  today’s  modem  flat  roof 
structures.  As  much  as  40%  lower  than 
conventional  types.  Capacities  to  50,000 
cfm.  Information  available. 

Page  141  Item  254 
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PLASTIC  LEAD  SEAL . 

made  hy  Crane  Packing  Co.  lasts  for  the 
life  of  a  piping  connection  and  protects 
it  against  rust  and  corrosion  during 
service.  Information  and  free  sample  is 
offered. 

Page  141  Item  255 


SEALING  DUCTS . 

and  insulation  is  accomplished  quickly 
and  surely  with  Amo  Ductape.  It  sticks 
instantly  and  permanently  to  any  surface 
and  is  available  in  a  ffame  resistant 
model  where  fire  hazard  exists.  Infor¬ 
mation  and  sample  are  available 
Page  141  Item  256 


LIGHTWEIGHT  PUSSURE  CONTROL  . . 

for  instrument  air  is  offered  by  The 
Mercoid  Corp.  Exclusive  features  include 
external  adjustment,  visible  calibrated 
dial,  and  visible  switch  position.  Bulletin 
is  available. 

Page  142  Item  257 


RURNERS  AND  CONTROLS . 

are  both  manufactured  by  Webster  Engi¬ 
neering.  division  of  Midland-Rovs  Corp. 
Gas  and  /  or  oil  burners  as  well  as  control 
centers  permit  the  company  to  take  full 
responsibility  for  a  complete  system. 
Information  available. 

Page  142  Item  258 


PRESSURE  RURNERS  . 

for  dual-fuel.  gas.  or  oil  are  offered  by 
Synchronous  Flame.  I3esigned  for  hard- 
to-fire  jobs:  all  types  of  boilers,  warm  air 
furnaces,  and  ovens.  Many  standard  fea¬ 
tures  which  are  extras  on  other  burners. 
Detailed  information  offered. 

Page  143  Item  259 


POWER-DRAFT  UNITS . 

designed  for  residential,  commercial  and 
industrial  applications  are  offered  by 
Quickdraft  Corp.  They  provide  maxi¬ 
mum  heating  or  exhausting  efficiency  at 
lowest  cost.  Engineering  data  bulletin 
is  available. 

Page  143  Item  260 


ACCESS  SADDLE  VALVE . 

by  Watsco  is  a  truly  hermetic  tube¬ 
piercing  valve  that  can  be  soldered  or 
braZ/ed  i>n  refrigerant  lines  without  re¬ 
moving  the  refrigerant.  Complete  with 
silver  solder  pre-form,  available  in  five 
OD  tube  sizes.  Information  availaNe. 
Page  143  Item  261 


COPPER  TURE  ROlURS . 

in  Bryan  Steam  Corp.’s  Scries  .^00  are 
specified  by  engineers  because  of  the 
rapid,  maximum  heat  traaxfer  with 
proven  ct>pper  tubes.  Because  units  arc 
cismpact,  space-saving,  delivered  com¬ 
pletely  assembled,  they  install  quickly, 
anywhere.  Information  offered. 

Page  144  Item  262 


NEW  TRIANGLE  VALVE . 

by  L'.  S.  Valve  &  Engineering  Co  is  a 
combination  of  two  precision-engineered 
butterfly  valves  in  a  flanged  T.  Gives 
perfect  flow  control  in  cooling  water  sys¬ 
tems  where  two  streams  flow  to  or  from 
a  single  pipe.  Information  available. 
Page  145  Item  263 


HEATING  SAVINGS  CALCULATOR _ 

is  offered  by  Wanson  Corporation  and 
deals  with  use  of  Thermobloc  direct-fired 
warm  air  heaters  in  industnal  applica- 
tioas.  It  tells  number  and  size  of  heaters 
needed  for  different  areas,  and  shows 
dollar  savings.  Crwnpany  requests  that 
you  write  on  your  company  letterhead 
for  this  calculator. 

Page  145  Item  264 


VANEAXIAL  FANS . 

with  removable  vane  sections  are  manu¬ 
factured  by  Aerovent  P'an  Co.  These 
direct-connected  units  are  engineered  for 
high  pressure,  high  velocity  air  distribu¬ 
tion  systems.  Bulletin  is  offered. 

Page  146  Item  265 


HOT  WATER  HEATING  PLANTS . 

from  Hydrotherm  automatically  adjust 
capacity  to  load  and  save  money  on  big 
gas  jobs.  They  are  suitable  for  space 


heating  and  volume  water  heating.  C'ata- 
log  U  offered. 

Page  147  Item  266 


SELF-CONTAINED  CONTROL  . 

from  Sterling  Inc.  provides  accurate,  in¬ 
dividual  room  temperature  control  for 
steam  or  hot  water  systems.  It  elimi¬ 
nates  thermmtals  and  z*>ne  valves.  In- 
formatuKi  is  available. 

Page  148  Item  267 


EXTRUDED  ALUMINUM  SHUTTERS - 

from  Elgo  Shutter  &  Mfg.  Co.  are  of 
modem  design,  light  weight,  fully 
weather-stripped,  easier  to  install,  and 
are  rust  and  corrosion  prtx)f.  C'omplete 
specificatKvns  are  available. 

Page  148  Item  268 


HIGH  EFFICIENCY  FILTERS . 

from  ('ambridge  Filter  Corp.  will  pro¬ 
vide  positive  air  cleaning  for  the  244.400- 
cfm  systems  in  the  United  Engineering 
Center,  New  York  City.  Bulletin  is 
offered. 

Page  149  Item  269 


COAL  ECONOMY . 

plus  package  generator  efficiency  are 
combined  in  the  Coul-Pak  Automatic 
manufactured  by  The  International 
Boiler  Works  Co.  bully  autvwnatic  con¬ 
trols  regulate  coal  feed,  combustion  and 
ash  removal.  Bulletin  is  available 
Page  150  Item  270 


SHUT-OFF  VALVES . 

from  Henry  Valve  C  o.  come  in  globe 
and  angle  types  with  bolted  bonnet  and 
full  capacity  flow.  They  feature  wing  cap 
seal,  protective  gaskets  and  back  seating 
stem.  Information  is  offered. 

Inside  Back  Cover  Item  271 


LOW  WATER  CONDITIONS . 

in  both  a  steam  and  hot  water  heating 
boiler  require  safe,  simple,  reliable 
boiler  water  level  controls.  Such  controls 
are  available  from  McDonnell  &  Miller. 
Information  is  offered. 

Back  Cover  Item  272 
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COMNUTMM  OFFEI 

■otk  af  Ike  above  booba  bj  PNf.  P.  W. 

nirbtmna.  $12^. 


FUST  CUSS 

nmiT  na  u 
NIW  TOM.  N.  T. 


BUSINESS  REPLY  CARD 

NO  fOSTAGE  NECESSARY  IF  MAILED  IN  UNITB)  STATES 

POfTAM  WIU  U  PAID  IT 

AIR  CONDITIONINB,  HEATIN6  VENTILATING 

93  WORTH  STREET 

NEW  YORK  13,  N.  Y. 


BOOKS  LIKE  THESE  ARE  RELIABLE  TOOLS 
THAT  CAN  HELP  YOU  IN  YOUR  WORK! 


uy^f^I^OOK  Of 

air  CONOniONlNC 

heating  AMO 

VENTHATINC 


MIIIIIOOR  Of  Ml  CQNDITIONIIfi, 
lEATMfi  MD  VENniTMfi 

Edited  by  CtMFerd  Sbeek 

Completely  new  book  containing  thousands  of 
facts,  figures,  data  and  principle  hundreds  of 
charts,  tables  and  ma^  Anawm  problems 
you  fM  every  day  in  your  work.  Subjects 
treated  thorou^y  include:  Air  r!niwtirin«iin» 
Air  Handling,  Building  Heat  loss, 

Data,  Combustion,  Degree-Days,  Dual  Duct 
Design,  Dust  CoUection,  Fuel  Ratimating. 
High  Velocity  Air,  Mathematics,  Motors,  Pip¬ 
ing  aad  Plumbing.  Psychromolry, 

Heatii^  Refrigerants,  Service  Hot  Water, 
Solar  Data,  Steam  Flow,  Ventilation,  Warm 
Air  Heating,  Terminology  aad  a  complete 
croee  index.  1994  Panee,  7H*  x  19%%  S99 
Charts.  Maps,  Uns,,  519  TaUm,  $1SJ9. 


by  S.  Koine,  J.  R.  CarreR  eed  H.  D.  loroHbof 

Training  text  and  reference  book  oo 
rceidrntnU  air  en«<tit inning  for  all 
dreign,  sdl,  install  or  operate  theae 
terns.  Diapams  show  mechanisms 
principles  of  operate  Infotmadon 
deritandable  to  begiimer.  Tells  how 
why  things  are  done  the  way  they  arc 
what  makes  equipment  operate  the 
it  does.  999  Paste,  299  Oak,  $9,99. 

iMTER  All  CONOmONM 

by  S.  Kente,  J.  R.  Corrol  and  H.  D.  Bnreitbar 

Does  for  hydronic  and  warm  air  beating 
what  Sammar  Air  Comditioming  does  for 
cooling.  949  PafM^  317  Dm,,  $tJ9. 


COMNUTION  OFFD 


Both  of  the  above  Ak 
boobi,  $15J9. 


S#OM0  CotflMI 

Wj  T^rWWm  VW  IsMMSVy 

Writtea  by  a  pmelltter  for  pipefitters.  Answers  problems 
of  pipe  bcndii^  hyout  and  installation  directly.  Data  are 
preMsnted  so  tw  probleme  of  fitting  pipe  aroond  bends 
and  throunh  changre  of  direction  at  ptmeribed  angles 
require  only  picking  a  number  aad  doing  the  job.  All 
teenniquee,  such  as  beading,  welding  and  use  of  ecrewed 
fittings  are  covered. 

CONTENTS 

lerewed  Of  sets  —  MHered  JelaH—  Phneaeleae  —  Strewed 


PHIbins  M  fieHe  Ipaeleg  ef  Maagere  Wn9er  la 

- aa AD a- ^  m a^,  no-a - 


414  Pofoa 
149  INaatraNaaa 


$4.00 


BOOK  DEPT. 


PUT  THE  FACTS  AND  FIGURES  YOU  NEED 
AT  YOUR  FINGERTIPS-WITH  BOOKS! 


■M  TEMPEnnK  miQ  rnioB 

by  Oww)  S.  Li*b«r9 

A  oonwlete  and  ooociae  expoahioo  ot  tlM 
principles,  deaign,  installation  and  appli* 
cation  of  high  tonperature  water.  Wntteo 
by  the  designer  m  many  of  the  world’s 
largest  systems.  For  engineers,  operators, 
and  owners.  224  Pa|*e>  Dins.*  $454. 


SNOW  MaTMG 

by  T.  N«pi«r  AdUm 

Correct,  tested  steps  in  planning,  design¬ 
ing,  budding  and  operating  snow  melting 
systems.  Time  saving  charts,  tables  and 
graphs  give  dau  and  simplify  every  step. 

224  Pages,  Iff  Dhm.,  $454. 


Flow  AND  FM 

by  C.  H.  krry 

Covers  moving  air  through  ducts,  fan 
sdectioo  and  oonttol,  duct  arrangement, 
systCT  characteristics,  flow  anal)rsis. 
Basic  data  and  methods  used  to  calculate 
system  resistance.  Practical  information 
for  selecting  a  fan  for  any  duty.  232 
Pmsb,  S4  Das.,  $4.44. 


DESIGN  OF  PUMBNIG  AND  DIAMAGE 
SYSTEMS 

by  L  Hendennewi 

Detailed,  dlustrated  guide  coveting  nsod- 
em  plumbing  practice  and  design.  Basic 
problems  as  well  as  modem  specialized 
topics  are  discussed,  32$  Pages,  241 
Dlasn  $7.44. 

FUND  Flow  M  PIPES 

by  C  K  McOein 

How  to  solve  problems  involving  the 
flow  of  liquids  and  gaM  throi^  pipes. 
How  to  handle  viscosity,  frkti^  beat, 
and  other  factors  expressed  in  various 
dimensional  systen^  Worked-out  prob¬ 
lems  show  appUcations  of  principles.  124 
Pmss,  It  $454. 


ElECTIKAL  TESTMG  AND 
TI0IBLESI00T16 

by  P.  T.  Greew 

How  to  locate  and  correct  faults  in  dr- 
cuits  oi  all  kinds— controUen,  motors, 
transformers  and  transmission  lines.  Held 
tested  procedures.  An  ideal  training  and 
reference  book.  M4  pagan,  IMBtaSn 
$554. 


PIANT  AND  PIOCESS  VENTIUTNIN 

by  W.  C.  L  He«iieo« 

Design  factors  and  data  that  can  be  ap¬ 
plied  to  any  situation.  Princ^les  are 
clear,  logical.  Shows  how  to  rstimale  ex¬ 
haust  ^uirements  for  dust  and  fume 
p^udng  processee,  hot  or  cold.  Prin¬ 
ciples  of  gene^  ventilation  and  bulk 
materials  handling.  44$  Pagan,  172  Han., 
$9.44. 

Fia  DM  HANML 

by  P.  F.  Sdiiiildt 

Properties,  selection,  storage,  hantBing. 
and  burning  of  all  grades  of  fuel  o£ 
How  to  assure  uniform  quality,  cflicient 
oombustion,  maximum  value.  AddWvea, 
treatments,  troubles  and  remedies.  174 
p^ss,  34  taMea,  $454. 


Uen  Ih#  postcard  bolow  fo  ordor  Iho  books  you  wont.  Wo  will  bill  yo« 
lator.  Or  you  con  aovo  poetogo  chorgoe  on  Hio  books  whon  you  sosid 
poymont  In  fuH  with  your  order. 


>  tmd  MS  Mm  MiMrUie  books. 

□  Mil  MO.  □  Mil  coMpooy.  □  SofMoot  ooclotod.  tood  books  poolpold. 
OfMon  froM  ootiMo  USA.,  oacopt  Cooodo,  mmI  bo  occoMpoolod 
by  poMMot  lo  Ml  lochidiof  ISd  por  booh,  poitoso  ood  boodUos. 
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DE»6N  or  MDISniAL  EXIAin  SYSTEMS 

Complotoly  rovisod  Ird  EdiHep 
by  Jobo  L  Aldoo 

This  classic  text  on  how  to  design,  build 
and  buy  industrial  exhaust  systenu  baa 
been  brought  up-to-date  to  meet  modem 
standards  of  industrial  environment.  De¬ 
velopments  end  advances  in  devices  end 
techniques  described.  254  Pages,  137 
Dlesn  $4.44. 


Threu  Bargain 
Papar  backs 

These  elltime  winners  in  ACHAV’s 
popular  Reference  series  are  now 
evailabie.  Ideal  for  classroom  or  com¬ 
pany  purchase.  Note  quantity  dia- 
coums  below. 

SEIVICE  IDT  WATEI 

by  Frod  M.  RoMor 

Fppi  Epqiooor.  Tbo  Doyteo  Powor  sod 
Light  Compony.  Doytoo,  Ohio 
An  exceptionally  comprehensive 
treeunent  of  the  subject,  including 
methods  end  eauiproeot,  piping,  flues, 
ctmosion  and  fuel  cost  comparisons, 
with  special  emphasis  on  estimating 
dau  for  all  types  of  applications  pre¬ 
sented  in  45  uMcs,  17  graphs  and  13 
sketches. 

44  Pngea  Paper  fleand  $2.44 

TIE  DE6IEE  DAT 

by  CtiWord  Strock 

EdHer,  Ak  Csodltiooiog,  Hooting 

ond  Vontilotiog 

What  the  degree-day  it,  extensive 
degree-da^  tables  for  1212  U5.  local- 
itiea.  42  aties  in  Chnada.  16  in  Alaska, 
how  the  degree-day  ia  used  for  com¬ 
pering  operating  reeuhs  of  h— ring 
plants,  and  bow  it  is  used  for  estimat¬ 
ing  fud  oonsumption  for  building 
beating,  together  with  ten  maps  in 
color. 

44  Pngea  Paper  leeed  $254 


use  mmonuKs 
or  KMM  m 
coouwtTsmn 

by  John  F.  Sondfoft 
Aasocioto  FtofoMor  of  MochonUol 
Enginooring,  lovo  Stoto  CoMogo 
Those  thermodynemic  fundemeo- 
Uls  which  apply  to  heating  end  sir 
oonditioning  engineering  are  reviewed, 
beginning  with  elemenury  concepts 
end  developing  more  complex  prin- 
^les  with  examples  of  their  applica¬ 
tion.  This  arjll  be  e  refresher  for  eo- 
gineen  in  practice  at  well  at  a  gui^ 
for  those  who  are  in  training  in  the 
flelds  of  air  conditioning,  heating,  or 
ventilating. 

24  Pages  Paper  ieaad  $254 

srecMu 
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Tso  SMnr  orMsT  oH  of  ooo  NNo  or 
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CONTROLLING 

FLOW 

SINCE  1914 


WING  CAP  SHUT  OFF  VALVES 

Globe  and  Angle  Types  with  Bolted  Q 
Bonnet  and  Full  Capacity  Flow 


Henry  ofTcrs  the  most  complete  range  of 
sizes  and  types  in  the  industry.  Ouality 
engineering,  features  of  design,  proven  per¬ 
formance  and  adaptability  to  the  most 
exacting  specifications  and  diversified  ap- 
plicatii>ns  have  made  Henry  Wing  Cap 
\  alves  preferred  by  architects,  consulting 
enemeers,  contractors  and  service  men. 


With  Built-in  Socket  Wrench.  For  Ease  and 
Convenience  in  Operating  Valve  Stem. 


PROTECTIVE  GASKETS 


Fully  Retained.  Prevent  Loss  of  Expensive  Refrigerant. 


Can  Be  RepKked  Under  Pressure. 


RepiKeable,  Non-rotating,  Self-aligning,  Chatterproof. 


HEAVY  WALL  &  WEB 


^  Choice  of  Bronze  Alloy  or  Semi-steel. 

Hron/c  alloy  valves  have  integral  O.D.S.  connectK>ns.  Ductile  iron 
valves  available  with  integral  F.P.  I',  connections;  flanged  ty{>e  avail¬ 
able  with  brass  O.D.S.  or  steel  butt-weld  adapters. 


For  Refrigeration.  Air  Conditioning  and  Industrial  Applications 

MKLROSK  PARK.  ILLINOIS.  U.8.A.  CABLE:  HKVALCO,  MELROSE  PARK 


For  the  average  school  heating  boiler,  McDonnell 
Feeder  (iut-off  (iomhinations  arc  a  simple,  time-proved 
answer.  They  add  water  automatically  when  needed  to 
maintain  a  safe  water  level  in  the  boiler,  then  stand  hy 
to  stop  the  burner  if  any  emergency  condition  drops  the 
water  line  to  a  dangerous  level.  There  is  nothing  better 
available  for  the  vital  task  of  protecting  a  boiler  against 
hazardous  low-  water. 

Right  now-  is  the  time  to  act.  ^’our  local  schcxil  hoard 
must  rely  on  you  to  bring  it  to  their  attention.  You'll  he 
doing  your  community  even  a  bigger  favor  than  you 


.  .  .  and  the  hazards  that  can  accompany  a  low-  water 
condition  in  both  a  steam  and  hot  water  heating  boiler. 

\i'e  are  all  agreed  that  our  schools  must  he  made  as 
safe  as  possible.  With  schools  so  crowded  today  and  facili¬ 
ties  overtaxed,  there  is  greater  need  for  vigilance  than 
ever  before. 

One  thing  you  can  do  is  to  sec  that  the  boiler  w  ater  line  is 
under  the  endless  vigil  of  McDonnell  boiler  water  level 
controls.  Low  water  can  strike  anywhere,  for  any  of  a 
score  or  more  reasons,  bringing  with  it  the  threat  of 
serious  and  costly  damage.  And  make  no  mistake  about 
this:  Low  water  is  just  as  much  of  a  possibility  in  hot 


water  boilers  as  in  steam  boilers. 


do  yourself. 


MCDONNELL  &  MILLER,  Inc.,  3500  N.  Spaulding  Ave.,  Chicago  18,  III. 


No.  51*2,  the  Boiler 
Water  Feeder  and  Low 
Water  Cut. off  combina¬ 
tion  that  fit*  most  school 
jobs.  For  steam  and  hot 
water  space  heating  boil¬ 
ers.  Other  combinations  to 
fit  all  boilers. 


230  or  240  Series  Prei. 
sure  Relief  Valves  for 
hot  woter  space  heoting 
boilers  Meet  ASME 
Boiler  Code  in  ever,  re¬ 
spect,  roted  ond  certi¬ 
fied  by  the  Notional 
Board. 


No.  1  SO  Pump  Control, 
Cut  off  ond  Alarm  Switch. 
For  boilers  up  to  ISO  lbs 
The  most  widely  used, 
time-proved  control  of  its 
type  Alto  ovoiloble  with 
integrol  water  column,  os 
No.  137. 


I 


